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One of our LOUGHEST CUSTOM! 








This gage shows how much metal must be re- 
moved to restore the original wheel contour, 
and how much service metal will be left. 

























Is this coupler too wor 

safety? A PaW gage, mad 

the purpose, can answer t! 
question in three seconds 





F you were going to create a railroad . . . build your own locomotives, 


signal systems, and all the rest . . . about the first source of supply yo 


seek out would be Pratt & Whitney. One way or another, you'd need almost 
the whole wide range of P&W products. Our big, super-accurate Kelle: 
machines, jig borers, lathes, shapers, and grinders go into many phases 
locomotive and rolling stock manufacture. Our cutting tools — man 
staybolt taps, bridge reamers, mud taps, milling cutters — are mad 
pressly for railroads — used in both manufacturing and maintenance. 0 
gages serve all along the line. . . right from building to accurate stand 
to checking wheels and couplers in service. 


P&W accuracy keeps ‘em rolling longer, faster, safer. Our engineers 


long worked closely with the Association of American Railroads 
customers who won't even look at anything but the best. They talk ou 
language — they recognize the value of accuracy. They're vital to \ 


we'll help them do their part. 
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| Precision Made—a superior method patent- 








ed and exclusively used by Holo-Krome 

Special analysis alloy steel—Atmospherical- 

ly controlled heat treatment — TEN-TOR 

tested to determine maximum physical prop- 

erties—Absolute concentricity of head with 

body—Threads to a guaranteed Class 3 fit 
Specify Holo-Krome. 


Catalog and Socket Screw Standards available. 


Unjladleng PERFORMANCE 


<0! 





HOLO-KROME sy orged SOCKET SCREWS 


THE HOLO- KROME SCREW CORP. HARTFORD, CONN., U.S. A. 
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ARMOR-PLATE WELDING 


Conventional welding on armor plate 
which might take 1] or more hours is now 
being done in 25 minutes. Read “Union 
melt Welding—dark horse of defense,’ 
this month's lead article. Tried with un- 
usual success in shipyards, this automatic 
process was seized upon by tank manu- 
facturers’ Tool Engineers who had cussed 
armor plate for being about as easy to 
work with as a starched shirt. There are 
still kinks to work out. THE TOOL ENGI- 
NEER is keeping its eye on daily progress. 
Watch for further reports in early issues. 
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Specia Multiple-Spindle Milling Machine 


This special 7-spindle machine was designed by our engineers 
for the mass production of saddles for Milwaukee Milling Ma- 
chines ...a higher degree of accuracy was obtained than by pre- 


vious methods . . . and production was increased 350 per cent. 


KEARNEY & TRECKER CORP., MILWAUKEE, WIS., U.S.A. 


auhoe MILLING MACHINES 


MILLING M 
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100 Name Plates 
ENGRAVED 


Bin 12 Hours.... 


ON A LELTL® 17 AS PANTOGRAPH ENGRAVING MACHINE 


INGRAVING 100 name plates in 12 hours without only a few minutes are required to explain the opera- 
4 resharpening the tool, at the Barber-Colman tion of the machine. 


Company, Rockford, Ilinois, is a typical example of 


. . If you have work of this type in your plant. the 
what can be produced on a Gorton Pantograph . : 


;, installation of a Gorton Pantograph Engraver will 
kngraver. 


not only improve the appearance of your product. 





- The operator is shown engraving a bakelite name but may also reduce the cost on all of your engraving 
plate for a Barber-Colman control unit panel. The work. Your request for additional information o1 
name plate is copied from a template (shown above Pantograph Machines will not obligate you, and 
using a *i6 diameter carboloy-tipped cutter. The will give you the information necessary for checking 
tracer point is guided by hand around the outline more carefully into its possibilities for your work 
of the template, which is clamped on the copy table. 


FREE CATALOG Send today for your FREI 
In addition, the Pantograph Engraver may be copy of Bulletin No. 1580-A, showing how 


Gorton 2 and 3 Dimensional Pantogray 


Machines are used to produc « Stencil PR 
Dies, Rolls, Steel Stamps, Relief Engravin 


chine may be operated by unskilled labor, and and general flat work. 


eeonce GORION teecnine 


1322 RACINE STREET, RACINE, WISCONSIN, U.S.A. 
N ’ 


used for engraving dies, molds, dials, flat and curved 


work, and other general engraving work. The ma- 





A N N AN UL pS R= Sb ~ 





\ 





‘ 





iV] 
































The advantages of 2-spindle output from single spindle 
floor space as well as savings in power and initial invest- 
ment are being realized in many shops where these P&J 
automatic Chucking Machines are installed. 


opera- 


. the ; ro ae : 
at, A recent installation in the plant of a mid-western tractor 


manufacturer exemplifies these advantages. Note from the 
oe photographs the simple form of tooling required for pro- 
ducing track roller shaft brackets. The tool holders mounted 
on the several turret faces as well as the extremely rigid 
ion on a form of overhead pilot are features included in the standard 
oa ' 2-spindle machine at no extra cost. 


ecking iF P&J offers the 5-D 2-spindle POWERFLEX in three sizes, 

rm 9", 12°". and 15". The outstanding characteristics of all 
sizes are extreme rigidity of spindle mounting, turret slide 
and cross slide, long life, and maintained accuracy under 
high production demands. 


er will 


rraving 


work. 





On the class of work shown here, one operator can readily 
handle three machines of this type. 


B POTTER & JOHNSTON MACHINE CO] 


PAWTUCKET. RHODE ISLAND 
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IMPORTANT 
ADVANTAGES 
GAINED WITH 





No. 601 
SIMPLIFIED 


TURRET 
LATHE 


The Oster No. 601 SIMPLIFIED Turret Lathe meets today’s 
urgent needs for a low cost, motor driven bar and chucking 
machine for a wide range of small diameter jobs not requir- 
ing complicated, costly equipment or highly skilled set-up 
men and operators. 





For complete details, fill out form below and mail. A copy 
of illustrated Catalog No. 27-A will be sent to you promptly. Release your more complicated, costlier 
« machines for other work. The Oster No 
601 Turret Lathe has proved its effi 
ciency on a wide variety of bar and chucking 
Operations in the small diameter range 
up to 14-inch. 


Release your highly skilled set-up men and 

operators for work demanding their 

expert services. The Oster No. 601 Tur 
ret Lathe has hand feed to cross slide and 
manually operated, six station turret 





Speed up training of new operators. The 

simplified design and operation of the 

Oster No. 601 Turret Lathe saves months 
in training new men to high standards of 
efficiency. 


Miia 


Maintain flexibility for quick change-overs 
4 from job to job. For example, a battery 

of six Oster No. 601 Turret Lathes per 
mits using all six machines on identical 
work, or, at any time, releasing one or more 
of the six machines for different work 





— ee ee 


| 
THE OSTER MFG. CO. « 2063 East 61st St., Cleveland, Ohio | Obtain quicker deliveries of Oster No. 601 
Rush, by return mail ......... copies of Catalog No. 27-A | wane ane ant ranean ping llanie 

which contains full description and detailed illustra- I eae for shipments of more compli 
slens of Me. 65% Teanet Lathe. cated machines which you may need now but 
can’t get for months to come. 

NAME sb aidehaseltabaletraanapdaddeaiaaiahaihtteta | 
v | Save money on initial investment in 
IEP ED cochsiknccnsiss nivksiammcinehilanbecenyune near naannaberoaarees | machinery. The Oster No. 601 Turret 
Lathe equipped with optional worm 
| drive or direct drive and six station turret costs 





less than $2000 without tools and fixtures. 
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Have you learned how to utilize your Industrial 


Supply Distributor’s ability to help yo 


production emergencies? One big Western manu- 
facturer, rushing a war plant to cover nearly Two 
Million feet of floor space, discovered that a large 


volume of important machinery was desperately 


needed but hadn’t even been ordered. 


Chreatened by heavy penalties, Management called of 


in local Industrial Distributors, who:— 


1—Opened up new sources of 
supply and delivered equipment 
as fast as it could be installed. 


2—Helped the Purchasing De- 
partment its first stocks 


of materials and set up a system 


secure 


The 


TRADE MARK REG U 
30 READE ST. NEW YORK 
6515 SECOND BLVD.. DETROIT 


“CLEVELAND” 


MAY, 1942 








u through 


turer produced his first unit within 7 


for keeping further supplies coming on schedule. 


With co-operation from everyone, the Manufac- 


winter months 


after ground was broken 


In 60 days, 25 additional units had been completed, 
and 4 months later, almost 400 more. Output has 


since moved rapidly toward the monthly capacity 


1,000 units. 


We hope you are depending on your Mill Supply 


This incident is typical of the 
unusual services that many 


Mill Supply Distributors are 
ita Me ime Paulie | 
during the Emergency. 





S PAT OFF AND FOREIGN COUNTRIES 


9 NORTH JEFFERSON ST. CHICAGO 


LONDON - E.P. BARRUS, LTD 35 





650 HOWARD ST 


House with the same confidence 
when buying, that we do when se//- 
mg. For Cle-Forge High-Speed 
Drills and Peerless High-Speed 
Reamers reach your stock-rooms 
through Industrial Distributing 


channels exclusively. 


TWIST DRILL 
COMPAN Y 
1242 EAST 49" STREET 
CLEVELAND 


SAN FRANCISCO 


36° 37 UPPER THAMES ST_E.C4 


DISTRIBUTORS EVERYWHERE ARE READY TO SERVE 









































/ SOCKET SCREW 
DIMENSION FINDER 


a 
that will help you speed up work! 


age 

































At A Glance - - it gives designers, 
engineers and production men all 
important data on Socket Screws! 


Vhis unique chart will save vou precious minutes and 
annovanee. A turn of the dial brings before vou. in large. 
easy-to-read figures, all the important dimensions of the 
standard sizes of Socket Head Cap Serews, Stripper Bolts 
and Set Serews. On the reverse side vou have a table of 
Set Serew Point Dimensions ... Cap Serew Thread-length 
Formula... and other useful data. Ten inches in diameter, 
bright in color, this Finder won't get “lost™ on a busy 
table. Hang it on your wall or drafting board by the metal 


reinforced hole. 


SUPPLY IS LIMITED... so0 this offer of the Finder f ‘ef 
must be restricted to designers, engineers, drafting and pro- a 
duction men in key positions who ask for a copy at an early Eel 

: | x 


date. Fill in coupon and please be sure to attach to your 


company's letterhead Lualily- - ted hz 

grttseeeneesneenecssessssnneenensensnsennneasssananenaneessnsnnnnaeasssnsnnneaasssnnanseasnns Se 

: PARKER-KALON CORP.,, 190-198 VARICK ST. NEW YORK, N.Y. 4 af } % | 

Please se nd the Parker-Kalon Socket Secew Dimension Finder. 4 SOCKET SCR # 
: are 


Name Position 
Company 


Address 


Make of Socket Screw we use 
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| SPEED PRODUCTION 


WITH BETTER TOOLS AND SAVE 
VITAL ALLOYS 


Ope / 
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THESE BULLETINS 


TELL HOW | 
Mail this Coupon Todas) 





B FIRTH-STERLING STEEL CO. 
‘ McKEESPORT, PA. 


Gentlemen: Please send me without obligation 
the FREE BULLETINS I have checked below. 


(Bulletins contain sizes and prices.) te-s 
FIRTHITE Tools, General Purpose 
FIRTHITE Tips, Standard 


ANY :; 
FIRTH-STERLING STEEL COMP" , ete FIRTHITE Tools, Standard and Special for Special Purposes 


wonst ‘SvELAnD + CmICRe® 
ecw vous + maprrome + S08 
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Comp?”? ces more than 
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Paes 


«© underhammer rifle that Kendall first de- 
signed has long been superseded by faster, more 
accurate, more powerful weapons. The me- 
chanieal principles by which Nicainor Kendall 
worked have long been the common property of 


pre wressive engineers. 


But leadership in the application of those 
principles did not die with Nicainor Kendall. 
Nor did it die with men like Robbins. Howe. 
Hilliard and Hartness. whose successors are 
responsible for the most recent advances in 


Jones & Lamson machine tool technique. 


(sa result of these advances, modern Jones & 


Lamson machine tools, optical comparators and 


MACHINE 










¢ 
Fa 


i Cig 
"amar anna 
-~ ea “ 
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trove for safety 


threading tools embody numerous unique ad- 


vantages. 


In Jones & Lamson machine tools, these ad- 
vantages are apparent, not only in refinement 
and ease of operation, but in ample reserves of 
speed, rigidity and useful power, enabling you 
to make the fullest possible use of each new 
development of hard alloy cutting tools. Thus 
you can speed Wartime production and be pre- 
pared to meet the keen competition of a postwar 
world. 


Write today to Jones & Lamson engineers 
regarding your production problems. Inquiries 
from large plants or small receive prompt and 
thorough study here. 


COMPANY 


SPRINGFIELD, VT... U.S. A. 


Manufacturers of Ram & Saddle Type 
Universal Turret Lathes ... Fay Auto- 
matic Lathes . . . Automatic Thread 
Grinding Machines . . . Comparators 
--- Automatic Opening Threading 
Dies and Chasers 
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Micromatic Anticipates Futu 


Micromatic work holding fixtures as- 
sure MAXIMUM EFFICIENCY in GEN- 
ERATING FINAL SIZE, GEOMETRIC 
ACCURACY, SURFACE QUALITY and 
SURFACE FINISH. 


Micromatic Manually Controlled Hutto- 
hones fulfill lower production needs 
with minimized equipment for any 
amount of stock removal desired. 


Micromatic Automatically Controlled 
Microhones are specific purpose tools, 
for stock removal usually not exceeding 
.003” to .004” at rate of .001” per minute. 


Micromatic Hydraulically Controlled 
Hydrohones and Drawfinishing Tools 
are specific purpose tools, for rapid 
stock removal up to .025” to .030" at 
rate of .010” to .012” per minute. 


Micromatic Hydraulically Controlled 
Tubing Hones remove from .001" to .075” 
stock in bores up to 30” diameter x 75 
feet long—at rates up to .012” per hour— 
generate accuracy within .0005” to .001”. 


x 
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Micromatic Hydraulically Contro 
Hydrohones (with or without rer 
control) remove from.001” stock upwards 
in tubing and large diesel liners—ay 
rates up to .012” per hour—generate 
accuracy within .001”. oy 


Micromatic Model 100 Hydrohoner with 
Automatic Microsize Control and Load. 
ing removes up to .002” or .003” stock 
in bores from %" to 1” diameter x 6” lon 
—generates accuracy within .0001" to 
.0002” and size within .0005” —at rates 
up to 200-240 pieces per hour. 


Micromatic Model 200 Hydrohoner re- 
moves up to .003” or .005” stock in bores 
from 1” to 2” diameter x 6” long—gen- 
erates accuracy within .0001” to .0009” 
—at rates up to 120-140 pieces per hour. 


Write for Bulletin AR-57: “Microfinish” 
and Bulletin AR-60: “The Micromatic 
Hydrohoner”. 
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1345 E. Milwaukee Ave., Detroit, Mich., U.S. A. 
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Variable pitch Pro- 
peller Blades made 
on the DoAll with 
great savings of 
time. 


Special Parts made 
on the DoAll in a 
fraction of former 
time. 


Sector Gears cut in 
5 minutes each. 
Formerly took 30 
minutes each on a 


miller 


Disc Rims polished 
on the DoAll in 2 
minutes each 
Formerly took 1 
hour each by hand 


@ No, we don't need any more time. We hav: 


time as our enemies, but we do need more prox 


per hour, and that's where the DoAll Contour 
is doing such a magnificent job—knocking form 


cutting records into a cocked hat! 


ON THE JOB 24 HOURS A DAY 


In every modern plant from coast to coast, wherever war 
orders are going through on direct or sub contract, you'l 
find the DoAll doing all kinds of special production cut. 
ting, relieving $5,000 to $50,000 machine tools for other 


work. 


* * * 


Don't care what the metal or alloy is—there's a DoAll 
band to do the job not only quicker, but smoother and 
better. 


Fastest Precision Method to Remove Metal 
For external and internal sawing of all metals and alloys 
(flats, blocks, bars, sheets or tubing)—for making special 
tools and parts without dies—for regular production work 

investigate the DoAll, wonder machine of our day. 


There are 5 models with throat capacities ranging from 


16" to 60", priced from $1000 to $5000, including motors. 


Ask to have a factory-trained man call and show you how 


much time and energy a DoAll can save in your plant. 


THE EXACT SIZE FOR YOUR JOB 
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Under $2500 Under $2000 Under $1500 
ALL MODELS WITH OTORS 





TURNS MAN HOURS INTO MINUTES 
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Armor Plate 1/9" thick cut on 
the DoAll. Fomer method was 
torch and grinding off flash. 
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: ig "JHE DOAI! uses 
— _. | 3KINDS OF BANDS 


CONTINENTAL MACHINES, INC. (> °= =<! shrscurs 


ful book “DoAll o 

Production” for | 

1304 S. Washington Ave., Minneapolis, Minn. J bird's - eye view o 
real accomplishment 


; a 
<< Nga K 


Associated with the DoAll Company, Des Plaines, Ill. 
Manufacturers of Band Saws and Band Files for DoAl!l Contour Machines 














TRAINED QUICKLY FOR HIGH 


ss (port 


PRECISION WORK 











Chasing thread cave laps is one of the 





most accurate operations m vave work. 
| vet within a few weeks after installing 
| their first machine in this department, The 
‘Taft-Peiree Manufacturing Company of 
Woonsocket, R. L.. is operating tts entire 
battery of 16 Monarch Sensitive Precision 
Lathes with previously untrained help. In 
spite of this seemingly short training 
period, production rate is high, accuracy 
well within required tolerances, and the 
number of rejects surprisingly low. 
To maintain production, the _ first 


Monarchs delivered were manned by ex- 


THE MONARCH MACHINE TOOL COMPANY - - - SIDNEY 





perienced workers. One by one, new oper- 
ators were carefully trained, and now have 
released these skilled men for other work. 

This is one of many examples which prove 
the utility of Monarch Lathes. Simple and 
easy operation allows immediate produc- 
tion of many repetitive jobs by previously 
unskilled operators. Accuracy is so much 
a basic part of Monarch Lathe design 
that neither quality of work nor production 
rate suffers by such emergency measures. 

Further—this is additional proof that 
even under present production pressure, 


there is no letdown in Monarch quality. 
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RED RING 
GEAR SPEEDER 


Provides 
ya Sata 


Lower Cost 


Listening 





It costs too much to assemble gears in a trans- 





mission or other assembly, then have to reject 
them for noise. 


The Red Ring Gear Speeder provides a simple, 
easy, low cost method of checking gears for 
noise—before assembly. 


It is a listening device—easy to operate—and 
may be used anywhere—needs no soundproof 
room. Gears are mounted in pairs on spindles 
and are run at appropriate speeds. The operator 
places his ear at the mouth of the acoustical horn. 
The horn magnifies the sound of the gears 50 
times—making objectionable noise easily detect- 
able. 


Various set-ups are available—you can get a 
Red Ring Speeder for spur or helical gears. 





Write for Bulletin 


NATIONAL BROACH 
AND MACHINE CO. 


RED RING PRODUCTS 
ORIGINATORS OF ROTARY SHAVING 5600 ST. JEAN-DETROIT. MICH. 


SPECIALISTS ON SPUR AND HELICAL 
INVOLUTE GEAR PRACTICE 


AND ELLIPTOID TOOTH FORMS 
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| HOB produced 66,937 lineal ; 


of gear tooth in the six months preces 
its ‘‘retirement’’. The teeth were gr 
back until they were only 5/64” thi 
the tip, yet not a single tooth broke 
Made double-thread, ground form 
hob was used to cut 35 tooth, 5-7 
gears, 7-1/4 diameter by 1-1/4 face. 
terial was SAE 4620 annealed steel. A 
age production, using .060 feed per rey 
tion of work and hob speed 154 r.; 
was 10.6 gears per hour. Total life was 
sharpenings, with .019” stock removed 
grind. 3 settings per grind, 18 pieces | 
setting were obtained. 


i 
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PROPER HOB SHARPENING 


“LONG LIFE 


AND MAXIMUM PRODUCTION 


‘‘Conserve critical materials!’’ 
watchword in these times of war. 


This is an important 
Users of hobs are 


vitally affected as it becomes necessary to get the 
greatest possible production from cutting tools of 


all kinds. 


The following precautions will be helpful 


in this effort, to assist you in getting the maximum 


life out of your hobs. 


OBSERVE THESE SUGGESTIONS... 


1. Use index method of sharpen- 
ing. Maintain proper spacing of 


flutes. 


2. Be sure that hob teeth are 
Avoid a 


positive or negative rake, except 


sharpened radially. 


in cases where it is recommend- 
ed, such as B-C Hi-Production 
Hobs. 


3. Guard against hob runout on 
either or both ends on the sharp- 
ening machine. 


4. Do not allow hobs to become 
excessively dull in one position. 


Sharpen at regularly determin- 
ed intervals, whether the hob 
‘looks like it needs it or not."’ 


S. Always remove a uniform 
amount of stock. 


6. Be sure to select the proper 
grade of grinding wheel. 


7. Shift hob position frequently. 


8. Correlate feed and speed to be 
used, with the production de- 
sired, so that resulting hob cost 
will not offset the advantages of 
the increase in production. 





BARBER-COLMAN 
NO. 3 HOB SHARPENING 
MACHINE 


Specially designed for sharpening 
hobs and formed cutters, this ma- 
chine insures duplication of original 
sharpening. nce the set-up is 
completed, the entire sharpening 
operation is automatic, relieving 
the operator for other work. Write 
for descriptive bulletin F654-5. 


BARBER-COLMAN COMPANY 


General Offices and Plant 213 Loomis Street, Rochford, Illinois, U. S. A. 
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HOSS, HOBEING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 


ENING MACHINES, 
MILLING CUTTERS, 
SPECIAL TOOLS 
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TOOLS TO ORDER... Qinish Ground 






3-METHOD 


COMPLETE TOOL SERVICE 
fo. MAXIMUM PRODUCTION 


STANDARD 
TOOLS < \ 














Every user of cemented carbide tools 
on a broad scale has some need for 
tools that cannot be taken care of from 
any standard, however inclusive. Such 
tools must be made to customer’s order MILLED AND 
to suit particular requirements. In- BRAZED TOOLS 
cluded in this classification are Ramet 
Tantalum-Tungsten Carbide tipped 
single point tools, milling cutters, spe- 
cial form tools, boring heads, circular 
form tools, reamers, etc. 


These tools are made complete, in- 
cluding tipping with any of over a 
dozen grades of Ramet Cemented Car- 
bide Blanks and finish ground ready to 
use. We build these tools according 
to your design, or design them from a 
description of the cutting conditions 
to be met. Very often their design 
involves the consideration of factors 
that results in tools quite different 
from the conventional design. We have 
men with broad experience in just this 
application of cemented carbide tools. 


BLANKS 


It pavs to use the Vascoloy-Ramet 
5 Method Complete Tool Service for 


Maximum Production. 
Typical Precision Tools 


EEE, EEE 


Made to Onder VASCOLOY.- RAMET 
CORP ORATLION 


NORTH CHICAGO, ILLINOIS 
DISTRICT SALES AND SERVICE IN PRINCIPAL CITIES 
IN CANADA: Carbide Tool & Die Company, Ltd., Hamilton, Ont. 


UM-TUNGSTEN CARE 


FOR TOOL SERVICE..... 


MAY, 1942 
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On memorandums — notes — specifications that cover jobs demand- 
ing internal grinding, it is easy to issue standing instructions to make “an 
extra carbon copy for Bryant.” 

Right from the earliest stages of development on 
internal grinding work, Bryant engineers can use this 
information to study new ways to combine operations, 
cut costs and save time for you. 

Whether your problem is one of urgent, immediate 


production for defense or far-sighted planning for post- 





war profits, Bryant engineers are ready to cooperate 
with your own staff. Bryant productive capacity, already 
tripled, is constantly increasing. Bryant engineering service is setting the 
pace on internal grinding today. 

The more information you place in the hands of Bryant engineers, 
the more they can help to push costs down and profits up on internal 


grinding work for you. Make “an extra carbon for Bryant.” 


BRYANT CHUCKING GRINDER CO. 


SPRINGFIELD, VERMONT, JU. S. A. 
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2 WAYS TO SPEED UP 


with 





Aloxite Brand Coated Abrasives 














| > j j > 

| lor gnasthanm f/ontte Brand Abrasive ¢ loth supplied m Economy In sheet form Aloxite Brand Cloth 1s used on all tyt d 
Rolls, a convenient form for fixture use in lathe lapping opera- polishing jobs. Skilled craftsmen always find they can j 
’ 


tions on main and crank pin bearing surfaces luce remarkably fine resul 





Cc’ FUDY these pictures. They show two hand 
\/ methods of using Aloxite Brand Aluminum 
Oxide Cloth to do a faster and better finishing 


job. Aloxite Brand Coated Abrasives can be put to A LOX I TE B R A N D 


work on many operations requiring the removal 
§ 


of stock and the production of smooth surfaces. ALUMINUM OXIDE 
There's an Aloxite Brand Coated Abrasive suitable 


for every kind of finishing job... from fine finish- C LOT H 


ing of sheet metal surfaces to the delicate hand 


polishing of small steel dies. And you can count 431 Sheets and Rolls 
on these coated abrasives to cut faster, last longer 
and give the finish required on every job. Ask the Cuts faster 


Carborundum representative next time he calls. 7 
lasts longer + « geves 
THE CARBORUNDUM COMPANY 


Niagara Falls, N. Y. 
Sales Offices and Warehouses in New York, Chicago. Philadelphia CARBO R UNDUM 


Detroit, Cleveland, Boston, Pittsburgh, Cineinnati, Grand Rapids we 
Carborundum and Aloexit are registered trade-marks of 


more uniform fi nish 


and indicate manutacture by The Carborundum Company 
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HICH SPEED PRECISION 
SECOND OPERATION MACHINE 








HIGH SPEED 
PRECISION LATHE 


9 PRODUCTION with ACCURACY 


(No. 2 OF A SERIES) 






Hardinge Precision Machine Tools combine two impor- 
tant requisites for production—HIGH SPEED and 
EXTREME ACCURACY. The high speed means greater 


production and better finish while the extreme accuracy is 











a » HIGH SPEED PRECISION for the manufacturing standards of today and tomorrow. 
MILLING MACHINE 





i is 


The combination of high speed and extreme accuracy 
in Hardinge machines provides simplicity of operation to 
enable relatively unskilled operators to produce parts to 
the necessary close limits without expensive tooling. 


Production is not merely quantity. It is a combination 
of quantity with accuracy to meet requirements for abso- 
lute interchangeability in the present system of manufac- 
turing. 


To obtain production in quantity with quality, specify 
Hardinge high speed precision machine tools with the 
Hardinge preloaded ball bearing spindle construction. 








HIGH SPEED PRECISION 
TOOL-ROOM LATHE 


=" HARDINGE BROTHERS, nc 


ae ELMIRA, N. Y. 


—< “Performance has established leadership for Hardinge” 








“which type of 














portable power tool 
will give me 


peak production ?” 





niversal Ele 


Available for a wider variety of applica 


tions than any other type. rent which is 


Generally of more rugged construction. where. 


Cannot be damaged by overloading. 


Easily stand up under the hardest kinds of 
heavy duty service. 


@ Ot the three different types otf 


portable power tools — Pneumatic 


. Universal Electric and High Frequency Electric — one 


almost cc rtainly oflers decided advantages ove! the others lor you) 
particular product and operations 


Which type that 1s can be determined best by competent study 


of your particular conditions. Thor can g 


& 


ve you this competent 


COOP ration because 
Tho 


Thor has the engineering “know how” that comes from building 


makes all three ty yx Ss ol portable power tools. 


good tools for nearly fifty years 


Thor is working continuously to make the good tools of today 


PORTABLE TOOLS 





PNEUMATIC @ UNIVERSAL ELECTRIC @ HIGH FREQUENCY ELECTRIC 


tric Tools 





Run on ordinary AC or DC electric cur 
available 


Offer a wide range of models for all 
kinds of production and maintenance. 


Installation costs generally lowest of all. 


Lowest operating costs for user 


almost every more tools. 
Maintain virtually constant speed und 


load. 

Nature of high frequency current p¢ 
simplified construction for light weight 
easy handling, reduced maintenar ce 





even better tools tomorrow to develop 


applications. 


Thor has the trained Service Engineers 


service into practical operation. 


Betore you tool up, get this « Xpert, impart ul ad ¥ 
application of portable tools 7m advance ind vet 
For further information, without obligation, write | 


5 


Pneumatic Tool Company, 600 W. Jackson Blyd., Chicag 


Let Thor help you 


get peak production 
with the right type of 
Portable Power Tools 








® In today’s war of land, air, and sea- 
going machines the outcome of an en- 
gagement may hinge upon the operation 
of a single part. 


®@ Good parts are the product of good 
tools. National Cutting Tools are tools 
of character, built for hard use, long 
life, exacting precision. 


_ NATIONAL 
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SAVE TIME 


WITH SOUTH BEND LATHE 








SPEED 


7 


ACCURACY 


* 


EASE OF 
OPERATION 


+ 


VERSATILITY 


* 









13” x 5’ South Bend Underneath Motor Driven Too! Room Lathe 





IME is precious these days. The success of our national defens 
plan depends on maintaining heavy production schedules—ther 
is no time to lose. 


When you need increased production, when your tool room 
rushed beyond its capacity, you can save time with South Ber 
Lathes. Their wide range of spindle speeds permits machining wor 
with maximum cutting tool efficiency—their unquestionable accuracy 
assures uniform precision—their ease of operation reduces fatigu 
and prevents mistakes—their versatility facilitates quick changeove 
from one job to another. 


South Bend Lathes are made in five sizes, 9”, 10”, 13”, 14'/2 , on 
16” swing. All sizes are supplied with tool room or manufacturing 
equipment. Write for catalog and name of our nearest dealer. 











SOUTH BEND LATHE WORKS @ 


922 EAST MADISON STREET, SOUTH BEND, INDIANA, U.S.A. 


LATHE BUILDERS FOR THIRTY-FIVE YEARS 
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@ TELL US WHICH WILL HELP 
YOU AND IT’S YOURS 


"Get more production” .. .“° Make every pound 
of steel and alloys go as far as possible’”—those 
are your first obligations today. We offer you 
valuable help in handling alloy steels: both 
where you use them as materials of fabri- 
cation, and where you use them as tools. 
Don’t overlook any opportunity to save 
time or materials—clip, check and mail the 
coupon now. 


Branch Offices in 
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HERES HELPFUL DATA 
ON ALLOY STEELS 


HANDBOOK OF SPECIAL STEELS 


\ comprehensiy e. 128-page book on 
the properties, uses and best methods 
of handling. treatment, etc. of tool, 
stainless and other alloy steels. Plenty 
of tables to facilitate quick reference. 
Conveniently pocket-sized. 

















ELEMENTARY DISCUSSIONS ON 
TOOL and STAINLESS STEELS 


Two informative booklets that give 
clear and detailed data on the various 
types, their properties and handling. 
Excellent for training courses in 
metals and metal working. 

















see wewewweweweeesws g_geeeweweeewewewwree 


ebligation or cost). 


Address 


Check Here 


Grecke Here 


ALLEGHENY LUDLUM STEEL CORPORATION 


ALLEGHENY LUDLUM Besensiesniuer 


STEEL CORPORATION f \ PITTSBURGH, PA. 


Principal Cita “ 


Send me the items checked above (ne 
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NO 3A 
OVOMATIC 


rr ere 


¢ This Lodge and Shipley Duo- 
matic Lathe is set up for rough 
. turning the ogive after nosing op- 
"WY -eration on 155-mm. shells. The head- 
stock is equipped with a “LOGAN” Model 
“R” Double Acting Rotating Type Air 
Cylinder to supply gripping pressure to 
the ‘“‘LOGAN” 3-Jaw Compensating 
Chuck. The tailstock is equipped with a 
**LOGAN”’ Model “A” Double Acting 













LOGANSPoR 


Manufac turers of Air 


As APPLIED TO LODGE & SHIPLEY 
No,.3A DUOMATIC LATHE « * « 


902 PAYSON Roap T MA CH IN E 


and } 
tydraulic Devices, hatin tia LOGANSPoR 
, fiinde 





CAM” 


EQUIPMENT 









Non-Rotating Type Air Cylinder. In ad- 
dition, this Lodge and: Shipley Lathe is 
equipped with a ‘‘LOGAN” Reducing 
Valve, Lubricator and Pressure Gauge 
Unit and a “LOGAN” Model “H” Foot 
Control Valve. This “LOGAN” Air Equip- 
ment provides rapid, positive action and 
rigid support of the work. ‘‘LOGAN’’ 
Representatives and “LOGAN” Engineers 
will be glad to make recommendations on 
your problems. 
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INCORPORATED 


T, INDIANA * 
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rs, Valves, Dewees 
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Replacing the well-known Model No. 121, 
Baker Brothers introduce a Universal Quick 
Change Type Heavy Duty Drill, Model No. 
150. The general specifications are the same 
as No. 121, with the added feature of a wider 
speed range and twelve instantaneous quic 
changes of speed. 


This same capacity machine is also built as a 
Single Purpose Type Machine with speeds 
secured only through means of pick-off gears. 
The same design is applied to the feed train 
where the pick-off gears are furnished for 
changing of feeds. Brand new circular mate- 
rial is available on both types of machines. 
Write for your copy today. 
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@ Multi-Vee Belt Drive 
@ Multi-Splined Spindle Drive 










@ Two-Piece Frame Design 


@ Capacity: 1'/2 inch Diameter 
Drill In Solid Steel 














» Saath 
VS 
A Very Flexible Machine For General Purpose Operations! 


WRITE FOR NEW CIRCULAR AND ENGINEERING DATA SHEET 


BAKER BROTHERS, INC. TOLEDO, OHIO, U.S. A. 


DRILLING - BORING - TAPPING - KEYSEATING - CONTOUR GRINDING MACHINES 
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Machines and cutting tools — this 
is industry’s crack combat team. 
Only with first quality tools can 


you show significant results in 


war production! 


TWIST DRILL AND 
7 MACHINE COMPANY 
NEW BEDFORD, MASS., U.S.A. 


NEW YORK STORE: 130 LAFAYETTE ST. - = - - CHICAGO STORE: 570 WEST RANDOLPH ST. 
EATEN 
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THE INTERNATIONAL NICKEL COMPANY, INC. 


MAY, 1942 


| Conversion 


. » y e 
- Conversion to war production 


makes great demands upon both plants and 
personnel. While altering plant layouts, ex 
perienced employees must be taught cor 
rect methods of handling new operations 
on different metals. New employees must 
be trained...and taught to avoid waste and 


spoilage of critical materials. 


You can guickly obtain practical answers 
to questions about the selection, fabrication 
and uses of ferrous and non-ferrous alloys 
containing Nickel by asking us. We have 
on hand a fund of information collected 
through years of research, field studies and 


experiences of alloy users. 


TO WAR PRODUCTION CALLS FOR MORE 
INFORMATION ABOUT ALLOYS... 


This data has been checked and edited into 
convenient charts and pamphlets. These 
printed pieces range from technical data for 
engineers to simplified guides for apprentices. 

Now...with minutes and materials so 
vital to Victory...make full use of this 
metal working experience. Our technical 
staff also offers personal assistance in over 
coming problems created when Nickel 


was allotted to places where it serves the 


Chol + 


Nation best 


67 WALL STREET 
NEW YORK, N.Y. 
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PRODUCE PRECISION 


Internal or External 
THREADS ... FASTER! 


Above is shown the spindle nose 


equipped with a hardened and ground 
12-cutter thread milling head for cut- 
ting external threads from |" up to 
and including 4" in diameter. The 
same eccentric milling action is em 
ployed as in the cutting of internal 
threads described obove 


Y 


We also manufacture all types 
of Collapsible Taps, Self-Open- 
ing Die Heads, Bolt and Pipe 
Threading Machines and Pipe 
Cutting-Off Machines. 





Below $s snown 


thread ng, the m 





eccentrically 
simultaneously 

for the fu depth 
cutter then rotat 

$ carried around the 
taneously advanced 


ead screw |} 








helical thread 
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NEW MURCHEY No. 32 


THREAD MILLING MACHINE 


Featuring a unique eccentric milling action described above, the new 
Murchey Thread Milling Machine is setting new records for speed and 
precision in the production of munitions threads. For example, on one job it 
is cutting a 27 16" thread in the base end of anti-aircraft shells faster than 
one a minute! Internal or external threads from |"' to 4" in diameter and up 
to 3" in length can be threaded right up to a shoulder if necessary. Maximum 
efficiency in operation is obtained through the completely hydraulic work 
cycle and the Reeves variable speed drive which permit the selection of 
exactly the right speed and feed for every job. And in the cutting of deep, 
coarse threads, the heavy box-type bed and the keyway in the fixture table 
help to maintain rigidity and perfect alignment. If you are looking for 
increased speed and maximum accuracy in munitions and aircraft threading, 
let us send you further details of the latest Murchey thread production 
equipment. 


THE MURCHEY MACHINE & TOOL COMPANY 
951 PORTER STREET, DETROIT, MICHIGAN 
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NATCO iis Speed Sensi iv 


MODELS G-5 AND G-6 
c a 
. *, 
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The NATCO Models G-5 and G-6 are of similar design. | They are provided with change gears and a quick clam: 

and vary only with regard to the size of the drilling area — speed mechanism for correct spindle speeds . . . ver! 
of the head, horsepower of head drive motor, number — adjustment on the spindles and floating tap hiolder 

' of spindles in the head and size of work table. These | They are equipped with a reversing motor drive w! 
machines handle a wide range of small and medium size, _ eliminates all belts and clutches for Tapping operatio™ 
multiple drilling or tapping work at a minimum cost. \ large table has been provided which may be arrang' 
These machines may be furnished as a Driller only, as — with a combination hand and foot feed. as shown aly 

_ | a Tapper only, or as a combination Driller and Tapper. _ left. or a hydraulic power-operated feed. as above rig 
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p adjusted thru an elevating mechanism 
perated thru a crank and bevel gears. 
Illustration No, 2 shows a NATCO 
lodel G-6 arranged with a 10 x 24” drill- 
ng area head with twenty-four 34° diam- 
Pter spindles. 

Illustration No. 3 shows the dogs which 
rontrol the length of rapid traverse and 
feed stroke. Also the limit switeh which 
tontrols the point of tap reversal, and the 
limit switch which again reverses the 





chiang 3 
Motor to the bottom of the table cycle. 
vertica Illustration No. 4 shows the Hydraulic 
holder: Pan 1 the front of the table knee. The 
» wil Bpper knob is used to set the hydraulic 
Balve for either a drilling or tapping evycle, 
atiols Sand lower knob is used to set the aper- 
range ture feed rate valve as required. 
above : Il ation No. 5 shows the Transfer 
ih ite’) used to change the electrical cir- 


r either a drilling or tapping cycle. 


trunmanna 


llustration No. | shows the HYDRAULIC FEED 
TABLE AND KNEE. Accurate alignment of the 
able with the knee is obtained thru the use of 
o heavy guide bars. The table arranged with 
ydraulic feed has a maximum feeding stroke of 
". The knee is carried on column ways and is pro- 


ided with a vertical adjustment of 10°. The knee 








WRITE FOR CIRCULAR 
NUMBER 522 
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SOME USERS OF 


TURNER 
UNI-DRIVE 


American Brake Shoe & F.Co 
Rellogg Division 
Southern Wheel Division 


Augusta Arsenal 
Bendix Aviation Corp 
Burgess Battery Corp 
Cessna Aircratt ( orp 


Chicago, Rock Island & 
Pacific R. R. Co. 


Chicago Screw Company 
Combustion Engineering Co 
Doehler Die Casting Co 
Flectric Auto-Lite Co 
Frankfort Arsenal 

Frisco Lines 

Hartzell Industries 
Imperial Brass Mtg. Co 
International Projector Co 
Kohler ( orp 

Koppers Corporauon 
Missouri Pacific R. R. Co 
Monsanto Chemical Co 


Che New York Air Brake Co. 


Ohio Pattern and Fdry. Co. 


Oneida, Ltd 


Pennsylvania Railroad 


Perth Amboy Dry Dock Co. 


Proctor & Gamble Co 
Republic Steel Corporation 
Revere Copperand Brass,In¢ 
SKF Industries 

Sullivan Dry Dock Co 

Thos. A. Edison Co 


The Timken-Detroit Axle Co. 


Toledo Scale Co. 

The Todd Company 
Wabash Railway Co. 
Wagner Flectric Co 
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Over 6000 Units Installed In 1941 


FROM COAST TO COAST TURNER UNI-DRIVE HAS 
PROVED TO BE THE SUCCESSFUL ONE-MOTOR DRIVE 


IT DOES THE JOB 


on Lathes, Shapers, Milling 
Machines, Turret Lathes, 
Radial Drills, Boring Mills, 
Hobbing Machines and vari- 
ous machine tools. Also for 
Brown & Sharpe and Cleve- 
land Automatic Screw 
Machines. 


UNI= 


Today, more than ever before, time is money. Production 
and more production is the demand. TURNER UNI- 
DRIVE is the answer. In hundreds of shops and plants 
this motorizing unit with selective sliding gear trans- 
mission is speeding production up 50% to 300%. It will 
do a good job for you! 

Consider these features of UNI-DRIVE: Easily and 
quickly installed... 2 to 4 hours. No belts to shift. Big 
Saving in power. More spindle speeds. Increased effici- 
ency of machine and operator. Eliminates overhead 
countershafts. Drives on large cone at all speeds. Guar- 
anteed for one full year. Furnished in various sizes to 
meet practically every need. 

Your first installation will prove to you a score of other time 
and-money-saving advantages of TURNER UNI-DRIVI!I 


Don’t put it off longer...see your dealer today or write for full 
information and prices. 


THE TURNER UNI-DRIVE COMPANY 


(Sales Division: Turner Machinery Co.) 


3416 Terrace St. qoENe, Kansas City, Mo. 


RIVE 


Motorizes \ Machine J Tools 
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Make your Barnes hack saw blades and band saws do more 
work! There are many little details of correct operation 
that will help you get more and better production — will 


reduce machine ‘‘down time’’ due to blade changes. 


This booklet (now in its Seventh Edition) tells you not 
only how to select saws but how to use them to the best 
»dvantage. Ask your Barnes dealer for a copy—or write us. 





Manufacturers of Hack Saw Blades and Metal Curt Band Saw oldo 

through Mill Supply Distributors. And remember that t as always 
the Mill Supp y Distributor is at the or! il f phone 
ready to deliver what you need or search tl try to t r yo 
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PREPARED BY 


Efficient Tooling 
Speeds Output of 
Striker Pins 


Greenlee 1” Automatic Turns 
Out 276 Pins Per Hour 


Typical of the accuracy and speed with 
which Greenlee Automatic Screw Machines 
are turning out hundreds of vital defense 
parts in the United States, England, and 
Canada, is this story of the production of an 
English type fuse striker pin on a 1” six 


spindle Greenlee machine 


This job is an excellent example of how 
the versatility and tooling possibilities of 
the modern screw machine can be easily 
adapted to solve many of today’s perplex 


ing production problems 


Tooling for Production 
Efficiency 


To eliminate the possibility of difficulty in 
forming the pointed end of this part, a 
stnall box-type roller turner is used instead 
of the conventional heavy standard roller 
turner With this box-type turner, two 
tools are used, one for turning the small 
diameter and one for profile turning the 
point. The one set of rolls in this turner is 
sufficient to support the piece during these 


operations. 


Another interesting feature of the tooling 
set-up for this job is the use of a hollow 
milling tool for undercutting the shoulder 
which eliminates the need for a special angu 
lar cross-working tool 


The use of a standard roller turner to 
finish turn the small .092 .090 diameter 
probably would result in objectional back 
track marks when withdrawing the tool at 
the end of the cut 
to use another unusual tooling arrangement 


It is necessary, therefore, 


A standard die head, operated by a yok« 
which snaps open the die head at the finish 
of the cut, is equipped with specially ground 


chasers to finish-turn this piece. 


BROS.&CO. 


ROCKFORD ILLtLInois 








U.S.A. 


Production Time Cycle 
13 Seconds 


The production time cycle for this fuse 
striker pin, made from i," round S.A.E. 
1112 cold-rolled bars, is 13 seconds. The 
spindle speed is 1195 R.P.M., the form tool 
feeds are .0008° per revolution, with a cut 
off feed of .0012” per revolution for the 
independently operated cross slides. Turn 
ing and endwise-operated tools were fed at 
.0048" per revolution 


Sequence of Operations 


In the first position the .092 /.090 diameter 
and the point is rough turned with the 
standard roller turner. In the second posi 
tion the flange diameter was knee turned 
and the .092/.090 diameter and point were 
semi-finished turned with a box type roller 
turner. In the third position the .242/.239 
and the .529'.527 diameters were formed, 
and the shoulder was undercut with a hollow 
milling tool. In the fourth position, the .370 
diameter is faced, the .050 radius is formed, 
and the striker point is finished, using 














roller supports ahead of t finish pr 


turning tools. The .092/.090 diamete 
finish turned with the specially arrange 
head in the fifth position. The pie is t 


cut off in the sixth position 








MULTIPLE-SPINDLE DRILLING, BORING, AND TAPPING MACHINES e AUTOMATIC SCREW MACHINES e@ AIRCRAFT PRODUCTION MACHINER 
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to the Safety 
of Sky Riders 


In War or Peace, in foul weather or fair, 
the safety of those who ride the 
sky fleets of the world is dependent 

upon the power, speed and accuracy 

of the vital parts of their craft. 


In the plants of aircraft, engine and 
parts manufacturers, you'll find 
Gairing Cutting Tools on multiple shift 














schedules, assuring accuracy 
that saves vital seconds in 
the grim race against time. 


Standard tools, special tools for 
handling unusual specifications, 
and Gair-Lock inserted blade cutters— 


re = | their design and manufacture 
ae ee = : have been our contribution to Industry 
Mon }— Le — for a quarter of a century. 
E Tay ty ef : 
111 hth 





THE GAIRING TOOL COMPANY 
Detroit, Michigan 
ay 


ou BG, 
rC: gg 


Close-up of Gairing Cutting Tools rough 
boring, cutting radii and face, finish 
boring and a intake port faces 


y Pattee =i rear cylinder heads of aircraft engines. 














~~ ~\ 


WANTED 







{ and 
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Sie contoul machining 
A i nd at accuracies 
it high speeds 4 
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: I can run al manually oper- 


shop 





tool in your 
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employ 






I can operate 
mill, lathe, ete-, 
lam sober, 





tile 
| am vel -ALLIC, 


shaper, 







a planer, 
accuracy. 


never get SI 


DESIGNERS 
CHECKERS 
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This saper-machinist is a DUPLIMATIC! 
It is to be used with your present equipment— 


same machines, same operators. 


DUPLIMATIC gives you faster production con- 
tour machining at accuracies required in this 
war. It is quickly connected with the feed 
screws of the machine it is to control. It dupli- 
cates an Original pattern or template directly 
and semi-automatically in metal at high speeds 


and at uncommon accuracies. 


This precision control directs the movement 


of any manually controlled machining oper- 


These are sketches 
of the simplest 


and most typical 





REPUBL| 
PRODI 


H <NDS—| . 


INDERS = 


wesc f “SUPER MACHINIST'S” 
ABILITY SOLVE YOUR 
MACHINING PROBLEMS? 







__DETAILERS - ie 


ETROIT UNIVERSAL 


UPLICATOR COMPANY 
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ation: milling, turning, planing, shaping, bor- 
ing, die sinking. 

pupuimatics are foolproof in operation. 
quickly. Maintenance is 


Operators “‘catch-on” 


no problem. 


If you have production machining that must 
be done on your present manually controlled 
equipment and yet should be done at speeds 
and at accuracies considerably beyond human 


capacity, tell us about it. 


DETROIT UNIVERSAL DUPLICATOR COMPANY 


216 ST. AUBIN ST., DETROIT, MICHIGAN, Telephone: Fitzroy 2200 


types of work now 
being handled by 
DUPLIMATICS. 


DIE SINKING 


7O0L— Pe af 700k 
——— 


S| 
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: Cements 
quest 
° 
Oday; 9 


i —_— — — a f 
STATATeN PIS 
High Speed Production Tools 
Hobs + Broaches - Shaper Cutters 
Milling Cutters 


’ 
Ground Form Tools + Special Tools | 
xx* x 


/ 
ear Measuring Machines 
Gear Measuring Blocks ' 

Die Filing Machines _)} i 





MANUFACTURERS OF METAL| CUTTING TOOLS AND SHAKEPROOF PRODUCTS 


Tv 

















IN SERVICE FOR 


‘OD Sous ssrnm™ 


With the winning of this War 
the dominant thought in the 
mind of every thinking 
AMERICAN; the Winter 
Brothers Company would 
again assure you that every 
effort is being put forth to see 
that you get the taps to meet 
your threading needs— 
Quality Taps, that you may 
better do your share. 


SoS SANS 


inter Brothers | 


COMPANY 
Wrentham, Massachusetts, U. S. A. 
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MACHINE of toe MONTH 








PREP BY THE SENECA FALLS MACHINE co. “‘THE Qo-owung PEOPLE’ stneEca FALLS, NEW YORK 

















0-LUMMNG 
IMP LATHE 
FINISH TURNS 
40 MM SHELL 
IN ONE 
OPERATION 


PROBLEM: To finish turn 40 mm 
high explosive shells, approximately 
1.57” diameter x 5.17” long, maintain- 
ing close concentricity between O D and 
bore and obtaining an accurate, high- 


class finish. 


SOLUTION: The Automatic Lo-swing 
IMP Lathe was chosen for this work 
because its spindle construction with 
direct “V” belt drive permits turning 
with sintered carbide tools at the very high surface 


cutting speeds necessary to assure a polished finish. 





‘ose-up of tooling with covers removed on template-controlled 
ol blocks to show construction. Note rough and finish turned 
‘eces on headstock. Work is first drilled, reamed and ends 


 « — on an 8-spindle automatic lathe before coming 
» the IMP, 








Also, other features of IMP design assured the rigid- 


ity and turning accuracy which this job demanded. 


The work is held and driven at the head end by an 
air-operated expanding collet chuck. The tailstock 
end is supported by a revolving, expanding bushing 
which enters the small diameter bore. The O D is 
turned the full length of the piece with 2 template- 
controlled tool blocks — finish turning the nose, the 
boat tail and the cylindrical body. Simultaneously, 
a 3-tool block on the automatic back squaring attach- 
ment faces and chamfers one end and machines the 


cartridge crimping groove. 


Movements of both front and rear slides are synchro- 
nized and the machine stops automatically with tools 
and slides returned to starting position. The tail- 


stock is air-operated to speed-up handling time. 









































TOOLS 


ARE NEEDED TO WIN THE WAX 
| coe & & 








That is the reason why our production of Davis Boring 
Tools is now Uncle Sam’s “for the duration.” 

We know that all of you regular customers of ours 
appreciate the situation, and are with us heart and soul 
in this unified, a//-out effort to win. And win America will. 


Thanks for the fine spirit of patience and cooperation 





you have shown us during the past year. One of these 





days we will be able to repay by again giving you the 
kind of service which you deserve. 


DAVIS BORING TOOL DIVISION 


Larkin Packer Co., Ine. e St. Louis, U.S. A. 
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‘?. i all 


TAS 
SOUND 

MEANS 
VICTORY 














The whirring of pulleys and belts . . . the meshing of gears . . . the hum of Below: Ex-Cell-O Precision Thread Grinder— 
mechanical power producing war material on an unparalleled scale... in practi- style S54... Gn af nine Wentus maeinns 


. ° being widely used to produce highly accurate 
cally every factory in the United States . . . ‘round all the hours of the clock— a » wy 
threads on hardened metal parts for the 


—this is the real battle cry of American industry ... employees and employers aircraft and other industries 
together... as it lines up on the vast production front— 


—a sure sound of Victory! 


it has long been the predominant sound in all of the plants of Ex-Cell-O Cor- 
poration, where, day and night, thousands of skilled workers . . . loyal soldiers 
in overalls . . . are producing precision machine tools, cutting tools, precision- 
made parts, all in aid of this country’s vital war effort. 


EX-CELL-O CORPORATION + DETROIT 
VIN 


TX Te bed Precision THREAD GRINDING, BORING AND LAPPING MACHINES, 
Sr x TOOL GRINDERS, HYDRAULIC POWER UNITS, GRINDING SPINDLES, 


BROACHES, CUTTING TOOLS, DRILL JIG BUSHINGS, PARTS 


=a : x | 
§ EX-CELL-O omeans PRECISION 












Portable Electric Tools are 
made of Critical Materials 
DO NOT Use Them Carelessly 























A glance at the ingredients of a portable electric tool shows why 


you should use the tools you have carefully. 





Stanley Portable Electric Tools are in tremendous demand. Unless 
you are engaged in war production work, you may find it difficult to 


replace the ones you have. If some part wears out, don’t throw away 





the tool — have it repaired or rebuilt. 


We shall do everything possible to continue to furnish repair service 





and replacement parts for all Stanley Electric Tools. Stanley Electric 


Tool Division, The Stanley Works, New Britain, Connecticut 


STANLEY Electric Tools 
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or INSPECTION 


SEE if it’s right at once. Later, is tee late. These gages 
have preven their ability te shew yeu what is right er 
wreng at ence — and pesitively. 

There's hardly a dimensien yeu must finish yeur werk 
te, but what yeu can inspect with greater speed and surety 
with Federal Dial Indicator Gages. 

The snap gages don't wait fer you te ‘‘feel’’ — they show 
you at ence. The pitch diameter gage is good for British 
threads as well as U. S., and it is accurate te .0002”. Itj 
decidedly new and decidedly suited for precision threg 

shell gages are faster and decided improvemen 
ar models. New designs are available for tk 
aterial inspection jobs. Tell us w 





Owe maroenere umT FOR 
SPO! MSPECT Om Of CompwTICrTY 
Of ACE (OM PUES) Canty 


LEVER (OR GAME & Otmes 


* * *FEDERA 


PRECISION MEASURING INSTRUMENTS 





—a genuine SELLERS 


ERE is a small, pr ictical, | 


eon 


that embodies the basic princi 


accuracy of the Sellers chuck and t 

drill grinding. This self-contained 

the famous Sellers drill point on or 
in sizes as small as .028 
44" diameter. It provides 
with the same inclination 
of equal length and witt 
both center and periphery 


efficiency of the Sellers dri 
Write for Bulletin on Selle 


WILLIAM SELLERS & CO., 


1600 Hamilton Street 























GISHOLT MACHINE COMPANY 


1229 EAST WASHINGTON AVENUE e MADISON, WISCONSIN 








TURRET LATHES - AUTOMATIC LATHES + BALANCING MACHINES 
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Get more out of your present 
Milling Machines with LOVEJOY 
TYPE “A” MILLING CUTTERS 























with Positive Locking Blades 





No milling machine should be handicapped with Type “A” Mills are designed for heavy duty 

obsolete or inefficient milling cutters — especially work and all general face milling jobs. They re- | 

at a time like this. Now is the time to make every quire the least amount of power on coarse feeds at 

machine count. high speeds. Not only do they require a minimum 
Lovejoy Type “A” Milling Cutters with posi- of down-time for sharpening, but more than one- 

tive locking blades will improve the accuracy half the blade can be utilized. 

and output of old machines that must remain When orders call for increased production from 

in service, and keep new machines at the peak your milling machines, be sure to call for Lovejoy 

of efficiency. Milling Cutters. 





Please send me your latest 24 page catalog cov- 
ering the complete line of Lovejoy Milling Cutters. 


LOVEJOY - 
poole) Meo) 17... baie Co. 
Springfield, Vermont, U.S.A. *t 


CITY STATE 
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Madison-Kipp tool-makers originated the first really high 
speed grinder. They know a great deal about the prac- 
tical side of grinder design and grinder usage. They think 
the new Model H is the best all around off-hand tool they 
have ever tried and we are sure you will agree with them. 


2 

50,000 R.P.M. was set as the standard speed for the 
Model H. We have sold grinders that turned up 100,000 
R.P.M. We have produced grinders that nearly doubled 


KIPP @/* GRINDER.. 


even that terrific speed. Our long experience has clearly 
influenced us to promote 50,000 R.P.M. for best universal 
service. We will provide higher speeds only as specials. 


The new fast Model H has many new desirable features. 
In. its price you get the advantage of an unusual situation 
in the sale of all Kipp Air Tools and Accessories, namely 
that a very large percentage of all orders is sent direct 
to the factory at Madison, 















wae this npr 


Ship by P.P. to 
Address. 
Authorized by .. 


Please attach prefer- 
ence rating certificate 
number with order 
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Use this coupon as a requisition to 
your P. A. or as an order blank. 


One Model H Kipp Grinder. Price $29.75 f.0.b. Madison 
Kipp Air Tools manufactured by Madison-Kipp Corporection, 209 Waubesa St., Madison, Wis. 


MADISON-KIPP CORPORATION, 209 Waubesa St., Madison, Wis., U.S. A. 
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The machining of the twenty trunnions that project 
from the face of reduction gear carrier rings is 
now performed on Heald “Bore-Matics” equipped 
with two cutting heads in the manner shown above. 
The parts are loaded on an indexing head, which 
advances by a rapid hydraulic movement to the 
feed position. Two diametrically opposite trunnions 
are then fed into tungsten-carbide tipped, adjustable- 
blade hollow mills which turn the outside diameter 
and face the shoulder. When finished, the work- 


The following is torn from 
a National Machine Tool 


Magazine 


head withdraws and indexes automatically to bring 
the next two trunnions in line with the cutters. 
When the twenty trunnions have thus been turned 
and faced, the machine automatically stops while 
the part is unloaded. Two of these machines take 
the place of eleven single- -spindle _ drill presses. 
The Saving in man power amounts to twenty-seven 
men a day, 


while the saving in machine costs 
amounts to almost eight | times the cost of the 
two mz vachines. 














: ee an. oP 
| THE ABOVE IS ONLY ONE OF THOUSANDS OF JOBS WHERE HEALD ENGINEERS HAVE 
MET THE PRESENT DAY DEMANDS FOR METHODS AND MEANS OF SPEEDING PRODUCTION 


“HEALD MACHINE CO. worcester, mass. u. s. / 












































Tungsten 
BRAEBURN ALLOY 
i44mee) 20) 7,410), Molybdenum 


(Pittsburgh District) High Speed Steel # 
BRAEBURN, PA. ‘ 





Chemical Analysis 


Carbon Chromium Tungsten Molybdenum Vanadium 
80 4.00 2.00 + 1.50 
. . 
Heating Instructions | 
FORGING 1800°F./ 1900°F. 


Temperature range while forging is important. Molybdenum High Speed | 
Steels do not have as high or wide forging temperature ranges as Tungsten 


(18-4-1) High Speed Steels. 





ANNEALING 1600°F. 
HARDENING* 
Preheat 1400°F. 
High Heat 2200° F./2240°F. 
Draw 1020°F./1150°F. 


*Braemow, unless heated in a salt bath, will have a very slightly decarbu- 
rized surface. Fine pitch hobs, thread mills, and form tools which are not 
to be ground after hardening should be protected during the preheat and 
high heat with a commercial protective coating or dipped in a saturated 
solution of boric acid heated to about 150°F. 


Hardness Data 


2150 F. 2200 F. 2240 F. 2250°F. 
Draw F. Oil Oil Oil Oil 
As Quenched C-64 C-65 C-65 C-65 
1050 F. C-63 C-65 C-65 C-65 
1100 F. C-61 C-63 C-63 C-64 
1125°F. C-60 C-62 C-62 C-62 
1150 F. C-59 C-61 C-61 C-61 


Applications 


Any purpose for which Tungsten (18-4-1) High Speed Steel is or has 
been used. 





Write for Literature 


BRAEBURN ALLOY STEEL CORPORATION 


BRAEBURN PENNA. | 
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_.. for Armament work 
you con use these 


Abrasive Finishing Machines 





DELTA Abrasive Belt Finishing Machine 


n you are confronted with an urgent need for increased production in connection 
h the U. S. armament program—check into the possibilities of these Delta machines 
» is a 6” Abrasive Belt Finishing Machine that is heavy and husky enough to do a 
f the dozens of sanding, polishing and finishing operations to be found around the j 
rage shop, yet which is portable enough to be used just where it is needed. It has 
nd wide acceptance for finning, finishing and surfacing metal and plastic parts 





ery feature has been designed to eliminate disadvantages usually found in 


| belt polishing machines. The frame is heavy and substantial; the ad- a 
ments convenient and positive in action; attachments are quickly attached ™ 

removed; the machine may be used either vertically or 

izontally, as required. It is completely guard- eS 
and dust removal may be made efficiently. It 
mpletely ball-bearing equipped with 
ble-seal bearings, lubricated at the 

tory for life. There is no rubber cover- 


1g required on the drums which elimi- 


ne source of replacement expense. 


- DELTA Abrasive Disk Finishing Machine 


signed to meet every requirement for accurate finishing, this Delta Abrasive Disk Finishing Machine is 

a high-grade tool for high grade work. From its completely machined, true-running 12” disk to its large 

surface table and the husky spindle of the belt-drive machine, carried on self-sealed ball bearings, it is 
lesigned for long life, low power consumption and accurate, dependable results 

Made on two models; one a direct-drive unit employing either a 2 H.P. or a % H.-P. ball-bearing motor 

The disk in this unit fits directly onto the end of the motor 

shaft, making the machine completely self-contained 

The other model is a belt-drive unit, which makes it 

possible to use any motor available, to use motors 























built for odd frequencies or voltages and to vary the 
speed to suit individual operations 
Dust collector available, making machine 
adaptable for use in locations where dust 
is objectionable 


Send for 








No. 1426—Abrasive Disk 
Finishing Machine 


c------------&r _---- 


giving full details and prices on Delta Abra- f° 
sive Finishing Machines and also showing rs 
full line of Delta drill presses, grinders, band 
saws, and other Delta low-cost machine tools 
THE DELTA MFG. CO 


609-E E. Vienna Ave., Milwaukee, Wis 


Abrasive Finishing Machines, and your full line of low cost machine tools : 

Name : 

' 

Address ' 

' 

City State : 

i LK aac ae er SOOM anon en enmanmae samewe wel 
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Please send me Catalog giving full details and prices on Delta 


No. 1402-C— 
Abrasive Belt 
Finishing Machine 


TOOLS 


PRODUCTION 
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| | GAGE WEAR 


Seer URES WHERE YOU GAl\ 
Manufacturing Tolerance 
WHEN YOU USE LINCOLN PARK’s 


sane WEAR-RESISTAVT GAGES 


GAGES 














uenee @ The diagramatic sketch at the left shows, in exaggerated 


| 
| ; 
> ~~ scale, the relation between maximum theoretical tolerances and 


net manufacturing tolerances in average gaging practice. 





MAXIMUM ' ee 
enamenmeres With any gages, wear allowance must always be taken into cor 


— sideration. However, when wear-resistant gages are used, it is 


obvious that the allowance for wear can be reduced consider- 





ably . . . automatically increasing the manufacturing tolerance. 


This slight extra percentage of tolerance becomes highly im- 











portant when the dimensions of parts being inspected are very 
close to the required limits. It eliminates rejection of parts which 
should have been accepted... and, in many cases, effects great 


savings both in expensive parts and man-hours. 


Lincoln Park manufactures both hard 
chrome plated and Carboloy gages. 
Worn steel gages are also salvaged by 
hard chrome plating in the Lincoln Park 
plant. The extra wear-resistance pro- 
vided by these gages always makes 
possible the desired reduction in “wear 
allowance”. In addition, their much 
longer life eliminates the need for fre- 


quent replacement. Now—or at any 





other time—wear-resistant gages can 





be depended upon to give you the most 





for your “gage dollars”. 


LINCOLN PARK TOOL and GAGE C0. 


| LINCOLN PARK, MICHIGAN 
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or Quick Delivery and Smaller Inventory — 
\rder Standard HAYNES STELLITE TOOL BITs 


YTANDARD Haynes Stellite tool 
S bits are available for immediate 
delivery in a complete assortment of 
sizes—in both square and flat shapes. 
(hese solid bits can be readily con- 
verted to the various special cutting 
profiles required for different ma- 
chining operations, so that any one 
size will serve for a wide variety of 
iobs. It is thus possible to hold your 
tool inventory at a minimum. 

\lso available for immediate de- 





livery are Haynes Stellite standard 
welded tip tools which consist of a . ; 
cutting tip of cast Haynes Stellite STOCKED FoR IMMEDIATE DELIVERY 


illoy welded to a tough steel shank. Standard Star J-Metal and 2400-Metal tool bits are 
furnished in square and rectangular shapes ranging 


from 2 to 6 in. in length. These tools are finish 


They can be used where solid bits 
ire impracticable. Haynes Stellite 


standard milling cutter blades are ground with tolerances of plus 0.000 in., minus 0.005 
ilso carried - stock for immediate in. on cross-sectional dimensions, and plus or minus 
delivery, Write or phone today for 1, in. on length. Sizes are listed below. 
full information. 




















Standard Square Sizes, inches Standard Rectangular Sizes, inches 
3 16sq. x 3 1/2 sq. x 41/2 3/16x3/4 x4 3/8x1 x 4 
4 sq.x21/8 1/2 sq.x 5 1/4 x5/16x11 2 3/8 x1 x41/2 
a eer” 7, oer 1/4 x3/8 x2 1/2x 5/8x3 
| « i ’ 1/4 x3/8 x6 1/2x 5/8x4 
, aes | aes 1/4 x1/2 x4 1/2x 5/8x5 
5/16 sq. x 21/2 5/8 sq. x3 1/2 1/4 x1/2 x6 1/2x 3/4x3 
5/16 sq. x3 5/8 sq. x 4 1/4 x3/4 x6 1/2x 3/4x4 
3/8 sq. x2 5/8 sq. x 41/2 5/16x1/2 x3 1/2x 3/4x5 
2x 3/4x6 
X a.x21/2 , §/16 = 1/2 x 6 i/2x 
Regt de reninaaes 5/16x 5/8 x4 1/2x1 x3 
ai sq.z23 5/8 sq. x 6 5/16x3/4 x6 1/2x1 x 4 
3/8 sq. x3 3/4 sq. x 3 5/16x1 x 4 ive 2 x 5 
3/8 sq.x31/2 3/4 sq. x31 5/16x1 x6 1/2x 1 x 6 A 
3/8 sq. x4 3/4sq. x 4 3/8 x1/2 x2 5/8 x 3/4x3 
3/8 sq. x6 3/4sq.x41 2 “pe ae - ae : ss Che cutting ends of square bits 
7 > J x 4 . x 2/9 & x iri Fa . ia 
16 sq. x 3 3 4sq.x 5 a otit ot S/8x 3/4x6 are ground with a 7-deg. front 
| 7/16 sq. x 31/2 3/4 sq. x 51/2 3/8 x5/8 x3 5/8 x1 22/9 clearance, and the gate ends of 
| 1/2 sq.x21/2 itwnaé 3/8 x5/8 x4 5/8x 1 x 6 square and rectangular bits are 
atria ; : n 3/8 x3/4 x3 5/8x11/4x4 notched so they will not be 
| ns. dpe 1/$ eq. = 5 3/8 x3/4 x6 58x11/4x6 used for the cutting edge. 
1/2 sq.x3 1/2 7/8sq.x6 3/8 x3/4 x4 3/4x1 x 5 
2 sq. x4 L- 60.25 3/8 xl x3 4x! x 6 























s % “Nr | “ r | “ 
HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 
Tae 


New York, N. Y. Kokomo, Indiana 


lt, chromium and tungsten Chicago— Cleveland— Detroit —Houston—Los Angeles——San Francisco—Tulsa 





HIGH-PRODUCTION METAL-CUTTING TOOLS 


‘Haynes Stellite” is a registered trade-mark of Haynes Stellite Company 
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A COMPLETE RECONDITIONING SERVICE FOR TOOLS 


E EASTERN CUTTER SALVAGE CORPORATION, 30-32 LITTLETON AVE., NEWARK, W. J. 
Western Plant - MASTER TOOL CO., INC., 5605 HERMAN AVE. N. W., CLEVELAND, OHIO 
- WASTER CHROME SERVICE, INC. 5709 HERMAN AVE. N. W., CLEVELAND, OHIO 


Chrome Plant 





THAT WE MAY 
AVAIL 


Man ows | ( 
DEFENSE INDUST 


VE 


== Crs 
es Co >» 
. 











>) 
“a! 











—_! 
—<_ NS 








* By the thorough, experienced reconditioning 
of tools our three companies were privileged last 
year to save more than 2,000,000 man hours for 
American industry. The saving was accomplished 
by what we believe are the most complete facilities 
of their kind in the world. Through using this 
service manufacturers have found it possible to 
reduce their cutting costs as much as 50%. They 
tell us, too, that our hard chrome process pro- 
duces a tool definitely superior to the original, 


with a longer life and lower maintenance expense. 
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DALZEN 


* VERTICAL : 


THREAD GRINDERS 


















48°" WIDE 
38"' DEEP The ‘mosquito boat'’ and modern ma- 
75" HIGH chine tools are alike in one respect 


—they're fighting machines! Mos- 
quito boats and Dalzens are both 
triumphs of design and construction 
for the work in hand... packing tre 
mendous performance in small space 
When it comes to thread grinding 
Dalzens DO MUCH MORE—TAKE 
LESS FLOOR. 





Do much more « take less floor 


Today two things are of paramount importance in American Indus- 
trial Plants: (1) more work, higher speeds and (2) most effective 
utilization of given floor space. Dalzens meet both requirements and 
you can use the saved floor space for added equipment or more 
efficient tool arrangement. Above you see Dalzen No. 2—grinds 
threads to 4" long anywhere on an 8"' shaft, diameters up to 3". At 
left, Dalzen No. |—grinds threads to 10"' long anywhere on 18" 


shaft up to 6" diameters. Interested in more output in less space? 


@ Write for Bulletins 


DYN 43) i (@]@) Er. a", | Se Re OP 





Note: We also make the Dalzen Combination 12255 E. 8 Mile Road Detroit, Mich. 
Center Lapping Machine and Drill Press— 
two machines in one for half the floor space. 
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Accurate .. Wear-Resistant 
and DELIVERED PROMPTLY 


@ Cemented-carbide tipped expansion reamers or solid 
reamers with straight or taper shanks in the sizes 
you require for present production. They are made to 
the highest possible degree of accuracy and, with 
blades tipped with cemented-carbides, that accuracy 
remains constant over a long period of time. Prompt 
delivery can almost always be promised, as a wide 


variety of sizes is carried in stock. 


These tools offer many features to make their use par- 
ticularly advantageous for present-day reaming oper- 
ations. Expansion reamers are absolutely positive in 
locking for size. They provide maximum expansion of 
Expansion of .030” in half- 
inch reamer.) Their simple construction assures trouble- 


blades to provide long life 


free service. Solid reamers are held to extremely close 
tolerances, and manufacturing methods such as the 
hardening of bodies to Rockwell 58 C guarantee top per- 
formance wherever they are used. 


A complete catalog listing all sizes and prices will be 
sent immediately upon request. 


> } » F byr ] ‘ 

Carbide Fal tors also manufacture and design all types of special 
cemented carbide tipped reamers. Estimates will be given gladly on 
any reamer to be made to your specifications 

We are authorized suppliers of Carboloy, Vascoloy-Ramet and Firthite 


cemented-carbides 





TAPER SHANK 
EXPANSION REAMERS 











STRAIGHT SHANK 
EXPANSION REAMERS 





TAPER SHANK 
MACHINE REAMERS 





STRAIGHT SHANK 
MACHINE REAMERS 


W Cartide Fabricators BERKLEY 


DIVISION MORSE 
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*% Diagram shows N 


that helps save 95 


0 Hydraulic Rigidmil automatic 


Number O RIGIDMIL Saves 


cycle 


of operator's time on work illustrated 


95% of Operator’s Time 


Multiple advantages of Sundstrand No. 0 
Hydraulic Rigidmil are demonstrated by job 
shown above slotting steel cylinders for 
knitting machines Work-pieces range in 
slots from 0.010" to 


0.090” wide, 84 to 340 per cylinder. 


length from 3” to 8’; 


Automatic Cycle Saves... Dog-con- 
trolled table-cycle used for this work is con- 
tinuous after starting; saves up to 95% of 
operator's time compared with old method 
Job photographed formerly occupied oper- 
ator 5 hours continuously. It now takes him 
about 15 minutes, then Rigidmil runs auto- 


matically for remaining 285 minutes 


Sundstrand Machine Tool 


2532 Eleventh Street, Rockford, Illinois, U. S. A. 












Model 8 
Automatic 


Stub Lathe 


Climb Cutting Saves... On job illustrat- 
ed, climb cutting gives finer finish and cleaner 
cut compared with former method, saves a 


burring operation, reduces cutter breakage 


. Sundstrand 
hydraulic feed makes climb cutting possible 


Hydraulic Feed Saves.. 


on this job, improves finish, increases produc- 
tion, greatly increases former cutter-life. Rapid 


traverse of 325" a minute saves much time 


Use This Service 


neered Production 


. « « Sundstrand Engi- 
is at your disposal for 
applying Rigidmils most effectively on a wide 
variety of milling jobs. Write for complete 
information. Send data for specific proposals 


and estimates 


Co. 


Automat c 


Stub Lathe 


Get NEW 
Bulletin 





Condensed for fast read- 
ing, new Bulletin on No 
O Rigidmil describes 26 
features, 9 cycles, typical 
cost-cutting operations, 
has specifications and 
other data. Write, today, 
for Bulletin TO-1. 


Fluid Screw 
Rigidmil 





Model 12 
Automatic 


Stub Lathe 
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Wherever screws are used—Phillips Recessed 
Head, Clutch Head, or Slotted Head—APEX 
Power Bits and Hand Drivers are a direct con- 
tribution to speeding up War Production. 


1. The tool steel used is the finest for the 





stock, the elimination of ‘‘specials,”’ and 
more flexible production operations 
APEX Power Bits—all three types—are 
made to fit practically all types of elec 
tric, air and spiral drivers. 


purpose. It is specially heat-treated to 
give toughness and long life to every 
APEX Bit. 


. APEX Bits and Drivers are engineered to 


fit the screw accurately—less wear and 
tear on the Bits and fewer Bits used per 
thousands of screws driven. 


. Standardizing on APEX Power Bits and 


Drivers makes replacements quickly 
available, with fewer items to Carry in 


4. APEX Power Bits conserve vitally 
needed materials. APEX-Phillips Bits 
can be reconditioned time after time as 
they wear. The Bit is shortened only 
about !/g’’ on reconditioning and is equal 
in service to a new Bit. 


You should have these three Guides to Power 
Bits and Drivers for ready reference. Each Bit is 
illustrated, with part number, dimensions and 
the power tool it fits. They will simplify your 
purchasing. Write today. 


The APEX Machine & Tool Co. 


Dayton, Ohio 
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duplicate or'9 
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JUST TWO OPERATIONS... 
EXPOSURE and DRY DEVELOPMENT— 


and prints are made of your engineering drawings, charts, graphs... 


made quickly, so that print production won’t be held up and planes, tanks, 
and ships will roll off the assembly lines without delay! 


The Ozalid Process turns out positive-type whiteprints of your tracings 
in seconds—a compact machine performing the only two steps necessary: 
printing and dry developing! The tracing is placed on a piece of Ozalid 
sensitized material and fed into the machine. The finished print is dry— 
ready for instant use! 


Ozalid standard materials offer you a choice of either blue, black or 
moroon line prints on a white background. Then, there are transparent 
papers, cloth and foils for producing duplicate originals, and a varied 
line of special materials. 


Today—when speed in every department is vital, an Ozalid machine 


in your printroom is the answer to speedy print production. 


Write at once for literature describing the many advantages and the 
versatility of the Ozalid Process. 


SPECIFY 7 
WHITEPRINTS 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 


JOHNSON CITY, N.Y. 
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These blanking dies are an example of 
the successtul use of Coppco Tool 
Steels. They are made from “Coppco 
200" black label an oil-hardening ~ a_i 
steel. We welcome inquiries on your : 


tool steel requirements. 


| =COPPERWELD STEEL COMPANY WARREN, OHIO=— 


oS 
“COPPCO .75" «= mt. em “COPPCO 1.10” 


Hardens to give greater 


toughness than Coppco COPPCO 


Universal or Coppco 1.10 paolo) abe 3 to Resists wear + 





Gives maximum hardness 


Holds a keen cutting edge ® 





‘ “ u de 
“COPPCO UNIVERSAL’ amp mm “COPPCO 200 c 
Balanced hardness and toughness Non-deforming Deep-hardening re 
Good cold cutting properties Wear resistant , 


> 
> 
© 
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tors like Clevelands for the reason that they can 
more pieces per hour—and there is little down- 
machine casualties because Clevelands are built 
ind dependably to stand up under extreme service 
s. ¢ With literally a thousand-and-one electrical 
devices to manufacture, C!ark Controller Company 
1 Cleveland Model A Single Spindle Automatics for 
sand short runs of a variety of parts. e Here a battery 
inch capacity Model A machines were crowded 
closer together to add a new one recently, and 
ion goes on at top speed with skillful operators just 
igh to vote! Ask for information about application 
lands to your short run, small lot production. 


LEVELAND AUTOMATIC MACHINE COMPANY 
2269 ASHLAND ROAD, CLEVELAND, OHIO 

a 

S Washington Street . Detroit, 540 New Center Building 


3 o 


ARK CONTROLLER COMPANY 


BREAKS (0WMG-nechd” £ r 


C 
ey 











AUTOMATICS 














“ZAGAR”’ 


COLLET INDEXING & HOLDING 
FIXTURES 


For milling squares, hexes, slots, etc., on screw machine work | 


Speed—just one handle to open, close and index collet. 


Simplicity—easy to set up. Indexes from 2 to 25 may be ob- 
tained on separate index plates mounted with Allen Screws. 


Durable and Accurate—made of hardened and ground steel 
throughout and guaranteed to withstand the abuse of high pro- 
duction. 


Two sizes—I"' and 2" using Standard W & S Collets or may be 
furnished to fit any collet. Furnished either with or without index- 
ing. Maximum collet capacity—2 |! 16" through the fixture. 
No chip trouble. 


TEN DAY FREE TRIAL 


Prices 


1" INDEXING $150.00 2" INDEXING $250.00 
1” HOLDING $75.00 2" HOLDING $125.00 





Write For Full Descriptive Literature 


ZAGAR TOOL, INC. cI 


CLEVELAND 23885 LAKELAND BOULEVARD OHI - 
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SPLITTING HAIRS IS CRUDE WORK 


SIDE THIS 


® |magine a machine so sensitive that it with this modern balancing equipme: 

















vireme accuracy t& tmperative im halane INR 
these super-c haree r ampellers t hich operate at 
a 
< 


etect a movement of less than 25- DYNETRIC BALANCING MACHINES peeds up to 30,000 R.P.M. It is successfully done 
onths of an inch approximately yn the Gisholt Type-S Balancing Machine. 


Oth the thickness of a human hair W ith the increasing trend toward higher 


Y¢ this machine does even more operating speeds in modern machinery 


' 1 i } | VOUT 
¢ cally amplified, unbalance vi- roper static and dynamic balanc 


} 
i 


s in high-speed rotating parts yecomes More and more important ; 
ré only detected, but also /ocated enables you to “pre-test” tae eficies 
smred so that proper correction of high speed rotating parts to insure 
e made. Although such extreme longer life and smoother pertormance 
IS not necessary in most With the new Gisholt Dvnetrics,. ba 
Ce ercial work, it indicates the ancing reaches new limits of accura¢ 
g degree of precision possible never be fore possible \ritetor literature 


Looks wihinsiih..Kiaagy olin. 
with Gisholt improuements 





Balancing a typical high-speed armature. Nu- 
merals which revolve with work prece are pr ked 


SISHOLT MACHINE COMPANY 


1229 w. 


out by Stroboglow lamp to locate point of unbalance. 
shington Avenue, Madison, Wisconsin 








_ TURRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES 














FAST AND ACCURATE 


The production tempo of today can be 


summed up in two words—''more”’ 


Hannifin 


equipment contributes its part. Han- 


and ‘‘better.”’ hydraulic 
nifin Presses being used by producers 
of machine tools, aircraft, and arma- 
ment, demonstrate every day the ex- 
tra value of Hannifin design, includ- 
ing the exclusive sensitive pressure 
control. On straightening, forming, 


press-fit assembly, testing, and other 





press operations, fast, accurate pro- 

duction is the natural result of this 

simple control of ram pressures. 
Hannifin sensitive pressure control 


provides an infinitely variable control 


70 


of ram pressures by either hand lever 
or foot pedal. Any ram pressure up to 
full capacity is available at a finger-tip 
touch, in proportion to the amount 
of control lever movement. Note that 
ram pressure, not ram travel, is under 
direct control of the operator. 


Hannifin design provides all the ad- 
vantages of standard construction, 
with welded steel frames, built-in hy- 
draulic power, compact and simple 
installation, plus flexibility to meet 
individual needs. Table construction, 
gap, reach, and ram stroke may be 
readily modified, avoiding the delays 
incident to special design. Ram stroke 


is adjustable to avoid unnecessa! 
travel of the ram in productio: 
ations. 

If you havea problem of proai 
operations involving the apy} 
of pressure, find out what Har 
hydraulic press performance ca 
complish for you. Write for pres 
letins, or consult Hannifin engi: 


for individual recommendations 


HANNIFIN 


MANUFACTURING COMPANY 
621-631 South Kolmar Avenue ° Chi 


Detroit Representative: R. A. BEAN 
Hayward Bidg., 4829 Woodward Ave., Tel.Columbia 4 


HANNIFIN 


Hydraulic PRESSE 
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To Compete, Cooperate 


E will first state a case, then advance a proposition. Until total war 
cancelled out “business as usual”, American industry operated, if it did not exactly 
thrive, on a competitive basis. True, big business may have subscribed to the unwritten 
law of the jungle at times, so that many smaller enterprises--too many, the reformers 
say—have been absorbed by the trusts and combines. Yet, even the trusts have their 
merits, as the unprejudiced will concede. For, where emulation inspired invention 
among the independents, it also, in altogether too many instances, spelled ruinous com 
petition. Small concerns, vieing for existence, were unable to amass the reserves necessary 
for development and expansion or to bridge a depression. Hence, they either failed or sold 
out, narrowing the field to shrewder rivals who, profiting by vicarious experience, 
decided that cooperation was preferable to cut-throat competition. The survival of 
the fittest isn’t so much a matter of jungle law as of planned design, now patly applicable 
to the winning of the war. 

Merger did not stifle competition, merely made it more profitable, both to 
the producer and the consumer. With their vast capital resources, the big corporations 
have been able to encourage research and development on a scale far beyond the means 
of individuals and small concerns, and the findings and benefits of this research have 
been passed on to the ultimate consumer, enhancing national wealth and standards of 
living; now, they will doubtless insure our national integrity. Under either system, 
however—as independent competition or merger restriction—-there has been material 
progress; competition spurred invention but the combine applied the check rein of 
control. Yet, in both fields, the open and the closed, competition has been leavened 
with cooperation. Standards have been established, reducing inventories and creating 
order out of confusion, while the technical press, the lecture platform and the engi 
neering convention have each become forums for the exchange of ideas, for the broad 
ening of human knowledge. It is evident, then, that competition by itself can be 
ruinous, but that competition tempered with cooperation spells success. 

As a pat example, Tool Engineers are innately competitive, their very exist 
ence being predicated on invention and emulation——the will to excel. But, they are 
as natively cooperative, and certainly industry, and the nation as a whole, stands to 
benefit from the ideas advanced in their forums. That is cooperation of the highest 
order, worthy of emulation by all of industry. For, consider that we are engaged in 
the mass manufacture of products which, because of their very nature, must not only be 
intensively standardized but as nicely interchangeable 

American industry is now merged in the biggest combine of all time—the 
government of the United States of America. More, we are engaged in the biggest 
enterprise of all time, with the stakes far beyond the ken of the average mortal. We 
are engaged in competition with a combination of powerful forces committed to our 
destruction or, at least rendering us impotent as a factor in a new world order to be 
established should the Allied Nations fail to weather the tearing blasts of total war. 
We can survive, bending to the initial onslaught, provided that we learn, as a nation, 
to cooperate among ourselves. Competition that does not imply the fullest cooperation 
is out for the duration. 
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Give your Taps a BREAK or they will BREN ! 



























KkieP them in good condition by sharpening them frequently 
Use dulls them as it does all cutting tools and when dull they 


are likely to chip, break and produce rough or oversize threads. 
Here are some suggestions which will help you get utmost 3 


service from your laps: 


1. The minute a tap begins to get dull, sharpen it. 


2. lake light grinding cuts to avoid “burning” the cutting 


edges. 


3. Use a tap chamfer grinding machine, if possible, as it re- 
produces the original grind accurately. There are several 
good ones on the market. [f you must grind by hand, note 
the following: 

1% As a rule, grind the chamfered portion only. “(Note the 
diagrams which show correct results of grinding and—exag- 
gerated —two common errors. ) 

b. Have anew tap handy for comparison regarding number 
of threads chamfered 

c. Use a soft 80 grain wheel 


4. If tap needs grinding in flute, to touch up the edges, 
use a universal grinding machine and a hard 60 grain 
wheel. Use asaucer wheel foraradial orstraight rake and 
a disc wheel formed to the hook fora hooked rake. ( Note 
the sketches which show how to handle this job.) 


5. Completely grind away any broken teeth. 


6. Polish the ground portion after sharpening if 
you are tapping soft or stringy materials that 
have a tendency to “load”’ the tap. 


7. Taper Pipe Taps should always be machine 
ground and mechanically indexed to eliminate 
tapping out-of-round holes. 


Remember that all taps become dull when in 
constant use. It takes more power to drive 
them and they often slow down the tapping 
machine resulting in lower production and 
excessive tap wear. Keep your laps sharp. 
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Jnionmelt Welding 


O 





dark horse of defense 


A. E. RYLANDER 


Industrial Engineer 


Knudsen called for armor plate welding. They said “It 


can't be 


TNIONMELT is a new revolu- 
f nary welding process devel- 
ed by The Linde Air Products Com 
init of Union Carbide and Car- 
Corporation. According to its 
lucers, Unionmelt welding “‘is an 
electric process using the heat gener- 
the passage of an electric cur- 
t from an electrode to the work 
eing welded. The end of the elec- 
le is constantly covered by a high 
resistant, conductive medium sup- 
s a special granulated material 
welding composition known by its 
lemark ‘Unionmelt.’ 


No Visible Arc 


his granulated material is laid 
n the seam to be welded, and 
e entire welding action takes place 
h it, without an open, visible 
ind without sparks, spatter, 
‘ke or flash. Within the layer of 
nmelt’ an intense, concentrated 
IS generated by the electric cur 
and the bare metal electrode and 
of the edges being welded 
nelted and fused. When a weld 
being made, a sub-surface layer of 
granulated material melts and 
s a liquid blanket over the 
ten weld metal.” The Unionmelt 


lding composition performs several 


portant functions. It makes pos- 
le the use of higher current densi- 
s than for other welding methods, 
ch in turn permits the rapid gener- 
on of the intense heat which melts 
metal. Being an excellent heat in 
lator, it concentrates the heat in a 
itively small welding zone and acts 
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Here's a story of what's being done. 








When, a while back, production wizard Wm. Knudsen was work 
ing for a dollar a year or so as O.P.M. Co-Director, he rather 
startled the mossbacks in Ordnance by proposing that armor plate 


be we lded ‘Had never deen done ia he 


was told, in effect, “and tt 


can’t be done.” That was all that a Tool Engineer needed to try 
the impossible, and the result was that another job that couldn't 
be done was proven feasible. Now, Lt. Gen. Wm. Knudsen stands 
vindicated; American defense industry is welding armor plate 
and doing a right smart jol it—at least, the welded specimens 
stand up remarkably well under Uncle Sam’s somewhat extreme 
inspection tests {nd, from all indications, our bovs in blue and 
khaki are going to have bottoms under their feet and rolling stock 
under their seats that will just run rings around the Axis. And 


that’s not all. With the intensive study now being made of welding, 
and its largely unexplored possibilities, we may not only expedite 
Victory but set a dizzy pace in post-war industry. But that’s a 
future prospect; right now, let’s look at welding as 1s 

While Wm. Knudsen proved a thesis and centered interest on 
welding of armor plate, the proposal a initiated the starting 
throb of one of the biggest headaches ever experienced by Ord- 
nance, Tool and Welding Enginee irmor plate was allergic to 


eu 


most of the known methods used for mild steel and the industrial 
alloys, but, after a while, the patient began to respond as one engi 
neering clinic after another emerged from all night sessions with 
a solution for first one, then another phase of the problem. Now, 


finally, relief is in sight; quality has been established, and so has 


speed, although there is still some experiment ahead before the 
two can be reconciled. That is, it is definitely known that armor 
plate can be and is being successfully hand welded under certain 


not too difficult conditions, and the speed (as of hand welding) 1S 
also definitely known. It’s just that it’s a bit too slow for mass 
production, and there’s where Unionmelt welding may come in. In 
this connection, this writing is not a plug for a patented welding 
process, rather, may be considered an analytical survey of a method 
which, in the writer's opinion, may turn out to be the dark horse of 
defense. Adequately proven in the welding of mild steel, it has 
possibilities in the welding of armor plate 
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FIGURE 1 — SHOWS THE COMPLETE “UNIONMELT" 
WELDING UNIT IN THE INTERMEDIATE SIZE, MOUNTED 
2 ON A TRACK. KNURLED WHEELS ENGAGE THE TRACK, 
WEIGHT OF THE UNIT INSURING SUFFICIENT TRACTION 
FOR ANY RATE OF SPEED DESIRED. AS CAN BE SEEN, THE 
JOB IS CLEAN AND SELF-CONTAINED, APPLICABLE TO 
MOST WELDING OPERATIONS WITHOUT IMPROVISING. 


is a cleaner for the wel etal. wash nelt Then the weldi peration 
I the etal w elts trom. the tarts and continues without inte 
rox while i the i ( { il rl ruption to the end Ol the weld 


impurities from the fused base metal 
Since the atmosphere and other gases Faster Wire Feed 
ire eX luded by the protective laver Once started. the welding composi 


of molten Unionmelt, the weld metal tion is progressively fused as the weld 
is left exceptionally clean and dense proceeds. In common with most auto 

} } : ; , 
with physical properties rather un matic welding, the rod is continuously 


usual for large weld-metal deposits 


fed into the welding zone by a weld 
While the constituents of the Union 


ing head. The wire, however, is bare 


melt granulated material do not entet instead of being flux coated, the gran- 


, ] . } ' . . 
into the weld, it is claimed that spe ulated material making this unneces- 


cial alloying elements can be intro sary. Naturally, the feed of wire is 
duced into the weld metal by means much faster than in ordinary machine 


of this material welding, rate of feed depending on the 
cross section area of the joint and the 
Entirely Automatic speed at which it is welded 
The process is entirely automatic, In addition to the wire feed, auto- 
but since the granulated material is matically held to a predetermined 
not a conductor of electricity when rate, there is also a hopper which 
cold, a “‘fuse’’—-such as a wad of steel feeds the granulated material to the 


wool-—is used as a starter. This. cov- vee just ahead of the welding action 
ered with the material, becomes hot Only a part of the composition is 
enough when the current is turned on fused during the weld, and the un 


to melt the adjacent layer of Union- fused material is picked up—usually 
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by suctlor ind returned 
per for turther use Phe 


however solidities beneat 
and, on cooling, contra 
taches more or less after 
of a scab on a healed wo 
the healed flesh smooth 
Well, so much for prel 
scription. Fig. 1 give 
idea of the complete unit 
mediate size, mounted o1 
usually, structural channs 
H beams with the flanges 
machined to a true track K 
wheels engage the tracl 


the unit insuring sufficiet 


for any rate of speed ce 
a design \ ewpoint the 
ind self containe u! 
to most welding era 
further improvising 
lig ris 2 close 
detail the nutes tror ‘ 
which deposits the 
pound, the welding 
diately in the back 
that, the suction nozzle 
ers the unfused materia | 
of fused granular mate 


ately underneat 


Let u f erte 
etweel f 
lternate 
to Fig + 
utt 11 \ 
eve lle } 
irea ) 14 
take three r tour passe 
on size of rod used, be 


would be necessary 


each bead efore the next 
(We're talking about 
now, not mild steel | 


lower figure i.e., three ASSé 
a rate of 3” per minute 
take 100 minutes or 1 

weld a seam 100” long, to whic! 


ping time would have to be 


say about 2 hrs. for the Sut H 
Unionmelt, at the rate | 
minute, more or less, the ta 


would be only 7.7 minutes 
weld. And, from what the write 
seen, it’s really a swell looking 
Referring ‘now to Fig. 5, we 
have a butt joint, but in this 
gapped 3¢” with the plates | 


thick and bevelled about 37 
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f bevelling 1s still a mooted 
is far as armor plate is con- 
[The area for this angle 
e about .56 per side, requiring 
passes per side, in ratio to 
but presumably done in less 
10 passes plus chipping. But 
uuld imply 333 minutes pet 
a 100” joint or 11 hrs. for 
des. But with Unionmelt at, 
per minutes for 1!” plate, 
ie per side would be about 12 
tes per side—or 25 minutes for 
sides for welding time alone ex- 
e of handling and _ turn-over 
. difference! 


Figure 2—a "close-up" showing 
the chutes from the hopper which 
deposit the granulated compound, 
the welding "nozzle" and the suc- 
tion nozzle which recovers the un- 
fused material. The strip of fused 
granular material is peeled off 
at the extreme right to show 
the finished weld. Figure 3, be- 
low, shows the method in detail. 
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Figure 4, above, a butt joint of 
two ‘44-inch plates, bevelled ‘/s 
inch x 45, making a section area 
of .14 inches. Where hand welding 
might require more than 2 hours, 
per 100 inches, Unionmelt speeds 
the job to less than 8 minutes. 





| 
Figure 5, above, a butt joint, re- 
quiring 11 hours for both sides by 
hand weld, can be done—both 
sides—in 25 minutes with Union- 
melt. Figure 6, below, illustrates 


need for closing ends of trough 
so Unionmelt will not run ouf. 



































/ 
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Figure 7—trough ends should be closed so that the melt will be 
confined and not peter out at the ends. Figure 6 shows the trough 
closed at the ends with several beads, about 2 inches, of hand 
weld. The above figure shows another method where steel! blocks 
are hand welded to the trough ends. These are either burned 
or rounded off after the Unionmelt weld job is completed. 


Of course, these are extreme com- 
parisons and, in view of the facts, 
would be prejudicial without further 
qualification. Actually, the welding 
of armor plate (or even of mild steel) 
may entail one or more beads of hand 
weld to first close any opening at the 
joint, as even a minor crack in the 
butt would let the melt flow through. 
So, a “root strip” is first laid, which 
can be either a strip of mild steel 
welded to both plates, and_ later 
chipped out, or a bead of weld which 
may have to be chipped or cleaned 
before the Unionmelt weld is applied. 
So, with regard to the 2” plates, we 
(editorially speaking) would first lay 
in one bead of hand weld, also, we 
would hand weld the joint complete 
for about 2” from each end (as in 
Fig. 6), thus closing the ends of the 
“Trough” so that the melt would be 
confined and not peter out at the 

Taking 33 minutes for the 
single bead, and 
the ends, plus chipping, we 


ends. 
6 minutes to close 
would 
consume about 50 minutes for the 
preliminary work, to which may be 
added the 7.7 minutes for the Union- 
melt welding 
the job as against 2 hours for hand 
welding. But even that is a ratio of 


roughly one hour for 


2:1 which, in the course of time 
would mean a lot more of welded a 
semblies per time and space units 

An alternate method of closing the 
ends of the trough is with steel blocks 
welded on as shown in Fig. 7. Thess 
are either burned or rounded off afte 
the weld is completed. 

Typical butt welds, as effected wit 
Unionmelt, are shown in Fig. 8, wit! 
the dotted lines indicating the orig 
inal plate edges in each case. Note 
how the weld penetrates far into th 
base metal; actually, the term ‘melt 
is aptly used, since there is a vet 
definite fusion between the weld and 
the base metal. Nor, is there any 
question whatsoever as_ regards 
place in industrial welding 


Figure 8, next page top, shows typica! 
butt welds as effected with Unionmelt 
Dotted lines indicate the original plate 
edges in each case. Figure 9, at the 
bottom, shows the tool devised for fillet 
welding the bed-plate of a switching 
locomotive. The job is welding a 2-inch 
by 7-inch stiffener to a 4-inch plate. Rate 
is one pass at 12 inches per minute 
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NFUSED MELT RECOVERY UNIT 


i. New MecTt Hopper 





Figures 10 and 11, a Gantry cran 
a wall crane, two completely se! 
tained units for Unionmelt applica 


It has been proven by ti: 


goes without saying, is thi 
method of fusion welding 
veloped. The manufacture! 
has been commendably re 
far as any claim for the we 
armor plate is concerned 
the writer care to extoll 
which, while it promises the 
in speed, is still in a transit 
in armor plate welding. If 


production 


engineers have 
forced the issue; they see the , 
Unionmelt 
producing ships and see poss 
of Unionmelt for tanks on 
production scale, and are among 
most 


accomplishments of 


enthusiastic boosters. In 
writer’s opinion, it will work on ar 
plate. It’s got to! For that matt 
it has been proven out by some us¢ 
and all will eventually get into pr 


r 
duction. Meanwhile, it stands thers 


the dark horse of the defense pl 
gram. 
The tooling for Unionmelt is inter 


esting and highly diversified, and ma 
be discussed in a later issue of 7 

TooL ENGINEER. 
interesting 


However. a ver\ 
and 
tion is shown in Fig. 9. a fillet we 


~~ 


clear cut—app 


in the bed plate of a swit 


motive. This is being mad 


pass at 12” per minutes 8 


with 14” welding rod. 7 


35 volts, 
job is welding a 2” x 7” stiffe 
4” plate, the rack, in this 
overhead. 

An interesting but not u 
stallation is shown in Fig. 1] i Ga 
try crane making a 


complete 


contained unit complete with the 
erator. A similar application, ex 
that it is a wall crane, is shown in | 


11. However, each job will likely pre 
sent its own requirements, an 
that case, the shoemaker to his las 
The Welding 
to lick, and, considering the zeal wit 
which they have tackled it, have p1 


Engineers have a 


ably achieved success by now. T! 
Tool 


anything that shows promise of man 


Engineers, of course, will 


facture. At least, a Master Tool E1 
gineer—plain Bill Knudsen thet 
showed that armor plate can 


welded. 
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Below, speeches in this issue. Remainder will 





appear in THE TOOL ENGINEER for June. 





Cutting Tool Design, and Getting the Greatest Service 
Out of Cutting Tools 


!. H. d’Arcamba Vice-President, Pratt é Whitney Division 


Salvaging Worn-out Cutting Tools—Usually Thrown in the 
Scrap Bin 
L. W. Lang, S Vanager, Nat Tool S e Company 


Cutting Tool Life and Cutting Fluids. How to Increase Tool 
Life and Production with Proper Cutting Fluids. 


Prof. O. W. Boston. Universit f Michigan 


Problems of the Service Influencing Design, Procurement 
and Production 


Brigadier General Kenneth B. Vi lrom liy (orp 


Manufacture of Aircraft Engines 
H Ie Lin Lev, H right feronaut ( rporation 


Excerpts from the Address by Dr. Charles Copeland Smith 


What Tool Engineers Asked and What They Were Told 
Excerpts from the question nd answers periods which followed 


the lecture 




















Cutting T 





“Cost is only one thing.” 


‘ELLOW members of the Amer 
ican Society of Tool Engineers 
and guests 

Last year the machine tool builders 
turned out close to eight hundred mil- 
lion dollars worth of tools for Amer- 
ican industry. But our Government 
said, ‘Men, that’s not enough. You’ll 
have to double your production in 
4? 

So, this year, the machine tool 
builders expect to ship one billion, 
five hundred million dollars in ma- 
chine tools, the majority of which are 
for American plants, and when you 
consider that the majority of these 
new tools, and well over a million of 
the older tools are now running the 
clock around, seven days a week, you 
can understand the unprecedented de- 
mand for cutting tools 


The Working End 


\s you know, the cutting tool is the 
working end of the machine. Your 
machine is useless without proper cut 
ting tools 

Many plants now realize the neces 
sity of training men as to the proper 
use of cutting tools and the correct 
method of grinding. Some _ plants 
have charts up on various bulletin 
boards, showing typical tools, such as 
ground thread taps, milling cutters, 
drills and reamers, and underneath 
each, in nice print, the price of these 
tools 

You know, a lot of operators see 
so-called taps and dies in the dime 





ool Design-and 


ing the greatest seruice 
out of cutting tools 


A. H. d’ARCAMBAL 


Vice-President, Pratt & Whitney Division 
Niles-Bement-Pond Co., West Hardford, Conn. 


stores, and when they note that a 
high speed steel ground precision 
thread tap cost a dollar or more they 
can’t believe it. That is one method 
of educating and letting them know 
they cannot afford to break these 
tools 

Cost is only one thing. Another 
plant has a very interesting board 
showing the proper manner of re- 
grinding tools, as well as the wrong 
way with resultant burned cutting 
edges and improper angles. Other 
cards stress tool conservation and the 
important role played by cutting tools. 


Making Tools Last Longer 


We are now going to make a few 
suggestions that should make your 
tools last longer. First, of course, ob- 
tain the proper designed tool for the 
job. 

Because we have so many new 
types of materials being machined on 
a tonnage basis today, such as mag- 
nesium, aluminum alloys, alloy irons, 
heat treated alloy steel, stainless steel, 
plastics, etc., you cannot take a stock 
tool from the shelf and obtain maxi- 
mum cutting service on all these dif- 
ferent materials. Where you are ma- 
chining a special material on a pro- 
duction basis, specify on your order 
to the tool manufacturer the material 
you are machining. This is most im- 
portant. 

A large number of the cutting tools 
made today are special, due in part 
to the many different materials reg- 


ularly machined requiring a sp 
designed tool 

Say you are milling magne 
and your purchasing department 
ered regularly listed cutter 
trade catalog. These cutters w 
give no service whatsoever 
for use on magnesium have or 
to % the number of teeth of regul 
listed cutters, are provided vy 
rake and clearance angles and 
have smooth surfaces 

In the case of taps, if 
they are to be used on alun 
provide same with ten to fifteer 
grees rake on the cutting edge 
highly polished flutes. Taps for 
on magnesium also have pronour 
rake angles, smooth cutting surfa 
and at times are furnished slig] 
larger than standard practice due 
the metal closing in 

And so with all of the different 
terials machined on a tonnage ba 
unless you let the manufacturer of t 
tools know the materials to be 
chined, you are not going to get 
most efficient design of tool for 


job. 


Proper Use of Tools 


In regard to the second factor, t 
proper use of tools, one must emp! 
the correct type of machine, efficier 
tool holding devices and the prope 
speeds, feeds and cuts, as well as the 
correct type of cutting fluid 

In many cases high speed stee 
tools are not being run fast enough 
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speed steel taps in some plants 
in at carbon steel speeds of 
or forty feet a minute. Increas- 
e speed to 60, 80 or even 100 ft 
jinute on some jobs, results in 
threads and longer tool life 
ran into a case recently where 
stomer was experiencing trouble 
high speed steel chucking ream- 
ised on heat treated alloy steel in 
eighborhood of 300 Brinell. The 
edges of these reamers were 
ng badly after producing only 5 
holes in this hard material. At the 
estion of the visiting Tool Engi- 
the speed was increased from 40 
80 ft. per minute and a better flood 
sulphur base cutting oil employed, 
ilting in these reamers being in ex- 
ent condition after producing 4( 
es 
\ll of the carbide tool manufactur- 
today state that carbide tools 
run at very high speeds if one 
obtain proper tool life and satis- 
finish. This statement applies 
ill different types of materials ma- 
ned with carbide tools. 
Should time permit we could cite 
iny more cases where operating 
sat the proper speeds has resulted 
ncreased efficienc y. 


It is also quite a common fault to 
remove too little material when ream 
(Juite often customers complain 
ut the life of reamers and on in- 
estigation we find that the reamers 
ire only removing .0O1 to .002 of me- 
ind by increasing the amount of 
stock removed up to .008 to .010 the 
reamer life is vastly improved. Give 
the reamers a chance to cut instead of 
ierely scraping off the metal. 


Unfortunately there is no fixed rule 
regarding the speeds, feeds, cuts to 
employ on the many different ma 
terials being machined. Most of the 

Ps find it advisable to conduct ac- 

ial tests in order to determine the 


ist efficient speeds, etc., to employ 


Climb Milling 


Now just a word as to climb mill- 
ng. Manufacturers of modern mill- 
ng machines recommend climb cut- 
ing on many machine operations, 
hese new design milling machines 
eing so elimin 
ite backlash. Climb milling properly 
mployed results in greatly increased 
production, better finish and much 
longer tool life. One of the large 


designed as to 
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manufacturers of thread milling ma 
chines recommends climb milling on 
practically all whether 
using single or multiple thread cut 


operations 


ters. These machines are equipped 
with a brake or drag on the work 
spindle which removes all backlash, 
offsetting the natural tendency of the 
cutter to dig in on this type of cut 
Chis spindle drag is entirely automa 
tic, operating during the cut only, be 
ing disconnected automatically when 
the rapid traverse is in use, thus re 
quiring no attention by the operator 


Uses 90°% Climb Milling 


Mr. Roy T. Wise, Deputy Machine 
lool Controller of Canada, featured 
climb milling in his splendid address 
delivered at the Semi-annual Meeting 
of our Society in Toronto last Fall 
He cited a case of one manufacturer 
of drills and reamers that is employ 
ing climb milling on 90% of all the 
milling operations in that plant, with 
splendid results as compared with 
conventional milling. 

rhe important role played by cut 
ting fluids in connection with tool life 
and finish will be ably discussed by 
Prof. Boston during the morning’s 
session. 

lhe proper care of cutting tools of 
all types is receiving more attention 
today. It is most gratifying in visiting 
many of our large war plants to note 
the central tool grinding cribs where 
all tools are properly re-ground by ex- 
perts provided with the best grinding 
equipment. By following the rake and 
clearance angles originally provided 
on tools and the use of proper grinding 
wheels, these tools on re-grinding give 
the same good life as that experienced 
when received from the tool manufac- 
turer. The Norton Company in Wor- 
cester deserves great deal of credit for 
their work with the 
manufacturers of this country in re- 


educational 


gard to the re-grinding of tools, pub- 
lishing several worthwhile booklets on 
this subject. It is common knowledge 
today that the grinding finish given 
cutting tools is an all-important fac- 
tor in regard to tool life and perform 
ance. The better the grinding finish 
the longer the life of the tool and the 
better the finish Tools 
should be machine ground where- 


obtained 


ever possible as it is extremely diffi 
cult to properly hand grind. 

As an example of the effect of 
grinding finish on tool life, let me tell 
you about the high speed steel rifling 


cutters, so greatly in demand today 
which our company is manufacturing 
in large quantities. We have found 
that by providing the face of these 
cutters with a very high finish using 
special grinding wheels, the life of 
these cutters has been greatly im- 
proved 

\s another example I might cite a 
case recently reported by one of our 
large aircraft engine manufacturers. 
They have been manufacturing a cer- 
tain design of turning tool in their 
plant used on a fairly difficult  ma- 
chining job. These tools averaged 
approximately 40 pieces per grind, 
the grinding being done by hand, and 
with ordinary grinding wheels. By 
changing over to machine grinding in 
order to insure the correct rake and 
clearance angles and then stoning the 
cutting edges, these tools are now 
averaging well over 100 pieces per 
grind 

We cannot over-emphasize the im- 
portance of correctly regrinding tools 
of all types if one is to obtain maxi- 
mum tool life, so important during 
this critical period 


Tool Storage 


It is also interesting to note the 
care being used by many of our manu- 
facturing plants today in regard to 
The cutting 
edges of these precision tools are care- 
fully protected, resulting in 
tools 


the storage of tools. 


these 


being in excellent condition 
when taken from the crib. Contrast 
this with the method formerly em- 
ployed by many plants of throwing 
tools on top of each other in bins, re- 
sulting in many of these tools having 
chipped or nicked cutting edges 
when ready to place in service again 

The cutting tool manufacturers in 
this country have greatly improved 
the quality of their product during 
the past decade. Tools are made to 
closer tolerances with much_ better 
grinding finishes and in the case of 
certain tools like high speed steel 
given a nitriding 
treatment, resulting in at least double 
the life obtained from tools given the 


usual hardening treatment. 


reamers, special 


Select the proper tool for the job, 
use these tools correctly and give tools 
the proper care, especially in connec- 
tion with the regrinding operation, 
and you will greatly lower your tool 
cost as well as turning out a better 
quality product. 


























Salvaging Cutting Tools 
Yrown in 
the dconapr bin— 


LARRY W. LANG 


National Tool Salvage Co., Detroit, Mich. 





“Only the best tools are salvaged." 


i ey ilvaging of itting tools Is 
t highly specialize business en 


ta ne con iderable kill ind re 
ponsibility 

\merican industt n the metal 
working trade Cal ‘ frrouped into 
four classe those who are convinced 
f the nerit of cutter ilvage and 
vho practice it; those w do it them 
elves by annealing, remachining and 
rehardening, those who think they do 


themselves, but wl reality only 


eek the last possible grind by expen 
ive and improvised methods of their 
own, usually missing their objective 
by some margin, and those who turn 
i deaf ear to the whole proposition 
We are concerned mainly with the 
first group 

The present process of cutter sal 
vage by grinding was originally con- 
ceived of as a job requiring not only 
specialized equipment, but especially 
trained personnel as well. It was 
something to be handled apart from 
individual tool rooms because none 
but the very largest of shops could 
supply enough such work to keep the 
needed equipment busv and thereby 
justify the investment The origi- 


Nic olay - 


sen, a college-trained engineer. is a 


nator of the process, R. M 


senior member of the A.S.T.E., De- 
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troit Chapter No. 1, and plant engi 
neer of the company 


1 am identified 
with. He started in this i 


business In 
1912 The process is no secret and 
our shop has always been open to in 
terested visitors 

\bout §0°, of our equipment 1s 
of special design, built either by us or 
for us. An example of how we have 
solved individual problems is shown 
on our special machines for gumming 
our teeth 


hall bearing tables 


We originally built them 
with Che design 
however necessitated excessive table 
length so we went to endless roller 
chains, a design which was adopted 
several years later by machine tool 
builders for standard cutter grinders 

Cylindrical grinding is done wet 
This includes sizing of drills and 


reamers, shank work, and spinning, 
or truing up, on the O. D. Spinning, 
or cylindrical grinding on the O. D., 
is done on all cutters as the first oper 
ation, to remove high spots which al- 
Ways exist on cutters which have been 
repeatedly used and sharpened. From 
there on all steps are done dry, ex 
cept the final dipping in oil. Centers, 


either male or female, are ground 


where needed. Female centers are 
made to receive standard male cen- 
ters and special test gages are in the 
hands of the machine operators as 
well as final inspectors. Teeth are 
gummed out on special equipment 
which takes one cut and moves on to 
the next tooth, going around and 
around until proper depth and shape 
are established. Tooth form or shape 
of backoff is accomplished partly by 
position of fixture and partly by 
wheel dressing. 

We cannot reproduce teeth relieved 
on a form, and we cannot alter exist- 


ing form relieved teeth. But contour 


ground teetn in be Nal 
quite Wide inge V1 
plicity except where de 
and time is needed to 

rhs type of cutter has be 
popular lately and is be 


considerable extent 1n ] 


small arn One a 

? ? ? + 

Vpe ( ( 

Can be st | - ( 


duction of small light 
slight changes can be 


sarv without the necessit 


again fro ratch. Gi 
be pre S¢ ind exa 
of finished parts must be 
to dete i i 
ifiect inter ingea 

| ips inl! ¢ Lore 
size or thre We 
ends in eg ¢ 
ing the flutes if need 
sharpening the existing te 
Ved! if i e¢ 
discover a tap salvag 
would vield enougl 
Now they il e Nad 
there is no equipment 


grinding, especially re 
grinding, in the salvage 
far as I know 

\part trom torm relieve 
practically any arbor o1 
cutting tool can be restore 
tool condition, subject to the 
tions imposed by the remall 
in the worn or damaged tool 
fundamental, except in rar 
that tool size and condition must 
itself to profitable reconditior 
Therefore very small tools, ot 
or damaged tools which would re 
in very small finished dimensions 
not salvagable For example 
commercially impossible to re 


tion twist drills below eee 4 
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elow rc OD on reamers 
mum :’” because when 
enters, the reamer tends to 
er the needed pressure ol the 
wheel and extreme accuracy 


ed O.D. is difficult to attain 


practice to finish tools to the 
turer's Original tooth shape 
ts. Solid end mills with worn 
en ends are recentered and re 
bored. Shell end mills are re 
for proper clamping screw 
[fangs are restored and shanks 
up whenever damaged or 
Saws which show the effects 
ding are hollowground on the 
ind so on through the list of 
ts which tools present when re- 


rying this policy into the field 

tank type tools, shank sizes or 

rs are not changed except on 

regardless of the changes which 

have occurred in the fluted sec- 

gut changes can be made in 

even in design, on quite an ex- 

sive scale. For example, plain 

ls can be changed into side mills, 

either regular or staggered tooth, and 

ou se regular side mills can be 

inged to spiral alternate teeth. 

mbination center drills and coun- 

tersinks can be recut where either or 

ith tips have been broken off. Coun- 

ores or spotfacers can be restored, 
sually without change of O.D. 


[hese particular tools often seem 
uffer more in the tool room than 
p operations. It is general prac 
so grind for chip room as to 


the packing 


I 


pilot, thereby 


of chips against 
ruining them as 
an be provided with side « hip 
e teeth, drills and reamers 
steps; subland or multi-diameter 
in be produced f.om standard 

st drills; tapered or straight rough- 
reamers, with or without steps, 
be made from three or four-flute 
Is; spiral or helical slab mills from 
rn out hobs; shell end mills from 
ib mills or hobs; solid end mills 
m shank type thread milling hobs; 
ib mills can be made into inter- 
ked side mills. Also, arbor holes 
n be either enlarged or bushed, and 
v or different keyways can be 
ind It is often possible to save 
expensive cutter which has started 
rack from the corner of its key- 
by relocating the keyway and 
transferring the driving strains 
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to another area. Old standard ke 
ways can be ground to present 
irdas 
On some of these jobs, especia 
where small sizes are involved 
version cost may result in no finat 
cial gain over the purchase of new 
but the time element may still make 
it attractive 
In standard practice, most tools 
are finished to accepted standards of 
tolerance, degrees of relief, degrees 
of back taper and widths of lands 
An earnest effort is made to in 
prove tools for their known use, pat 
ticularly on spec ial tools To quote 
a recent trade paper article 
‘An example of what efficient re 
clamation means is the case of a 
special cutter used on the contin 
uous feed drum-type milling ma 
chines. When new, it is 512” O.D 
by a-'4” thick. Originally, includ 
ing the one recut which was pos 
sible, an operator produced 150 to 
160 pieces per grind, and the life 
of the tool was good for about 7200 
pieces. Through cooperation by 
tool design and machine shop su 
pervision, the cutter was redesigned 
so that three recuts are possible 
An operator can produce 450 to 
500 p-eces per grind, and the life of 
the new redesigned tool is good for 
approximately 36,000 pieces 


Salvaging tools— 
before and after 


Milling cutter 


End mill 


Reamer 


\ tew weeks ago, a gun maker 
isked When should a cutter be 
taken out of service for recutting?” 


One answer to this has been worked 
out by a builder of milling machines 
who does not make cutters and whose 
approach to this question was with a 
view to getting 


maximum production 


capacity. Their findings indicate that 
ifter a cutter has lost 35‘, of its 
original tooth height, its’ efficiency 


diminishes rapidly and its continued 
use results in less and less production 
as the teeth get shorter This disre 
gards the risk of total destruction 
which often results from trying to get 
the last grind out of a tool. 

Given the stock on which a tool is 
to be used, or any unusual facts of ap 
plication, salvage operators automa 
tically recut according to the best 
known design or tooth shape for that 
purpose. 

In April, 1941, the late Ford Lamb 
wrote me, “It might well be that many 
defense items can remain in produc- 
tion because of your ability to provide 
tools from existing material during 
these times when new material is se- 
riously delayed or unobtainable.” 

Only the best tools are ever sal- 
vaged, for the weaklings fall by the 
wayside. You know what to expect 
from a recut tool, because you have 


worn it out at least once. 





























Cutting Tool Life 





O. W. Boston, professor of metal 
processing and chairman of the De- 
partment of Metal Processing, Uni- 
versity of Michigan, is also chairman 
of the A. S. M. Committee on Ma- 
chinability of Steel, and a member of 
several other active committees. He 
is author of numerous books dealing 
with metal cutting and machine tools. 
Material presented in this article was 
given as a slide lecture at the A.S.T.E. 
Convention. The article has been ar- 
ranged so that the text of each page 
deals with the illustrations on that or 
an adjacent page, preserving the close 
relation of the speech to the slide pic- 
tures. 


and cutting 








0. W. BOSTON 


Professor, College of Engineering, University of Michigan 


NY discussion of cutting fluids 

must touch upon the more com- 
prehensive subject of machinability 
to show the relationship of cutting 
fluids to processing as a whole. Ma- 
chinability comprises such factors as 
the material cut, cutting tool, and 
cutting fluid. Long tool life, low 
power consumption, good surface fin- 
ish, well-broken-up chips, and dimen- 
sional accuracy all may be desirable, 
or any one of these five factors may 
predominate in a given case. It is best 
to rate the machinability of a metal 
on each factor independently, or give 
a general over-all rating based on that 
of other metals. 
many involved factors, ratings given 
by various authors do not always 
agree. Neither does the rating of a 
metal based on possible cutting speed 
always agree with ratings for the 
same metal based on capacity to give 


Because of these 


In fact i met 
seldom gives a rating of equal val 


good surtace quality 


l¢ 


when based on each of these factor 

These conclusions result from th 
sands of tests run to develop a met 
which would simultaneously provid 
high ratings in all factors. Also 
has been found true that the ratin 
of a cutting tool depends very larg: 
ly upon the metal being cut, the t 
shape, the cutting fluid, etc. Ever 
the value of a cutting fluid will var 
with different specific processes, cut 
ting tool shape and material, size 
and shape of cut, and method of ay 
plication. 

To classify terminology used in th 
discussion, Fig’s. 1, 2, and 3 represen! 
nomenclature as set up for single 
point tools by the American Stand 
ards Association. These terms are 
used interchangeably where possibl 
with other types of cutting tools 
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Fig. 4—Chip when turning low-carbon 
steel (0.22 percent C) after the work 
was suddenly stopped. 


Chip Form and Tool Wear 

In the metal cutting process, sur 
face quality of the machine sur- 
face is affected by several different 
factors, namely, cutting speed, tool 
shape, size of cut, process of cutting, 
ind cutting fluid. 

lo illustrate the principle by which 
hips are removed, a tool was sud 
lenly stopped while turning a low- 
irbon steel in a lathe at 44.5 fpm, 
ising a feed of 0.040 ipr and a depth 
f cut of 0.125 in. This tool had a 
8-14-6-6-6-15-3/64 
which means 8-deg. back rake, 14 
leg. side rake, 6-deg. side relief, 6- 


haracter of 


leg. end relief, and 6-deg. end cut- 
ting-edge angle, 15-deg. side cutting 
edge angle, and 3/64-in. nose radius. 
(he chip and its junction to the log is 
shown in a radial view at the top in 
hig. 4 

It frequently appears that a tear 
between the test log and the junction 
{ the chip separates the chip from 
the work. This appearance is usually 
nly on the surface. In the view at 
he bottom, Fig. 4, the shiny base of 
he built-up edge, which has been 
upported on the face of the tool, is 
learly visible. If the outside surface 

the test log at this junction is 
ground off so as to form a plane pass- 
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ing through the chip, test log, and 
built-up edge, a section similar to 
that shown in Fig. 5 is disclosed. This 
shows the original log material at the 
bottom with the material compressed 
and sheared into the shape at the 
right as it slides upwards over the 
built-up edge, and in most cases overt 
the face of the tool 

lhe work surface is formed not by 
the actual scraping or cutting action 
of the lip of the tool, but by the lead 
ing point of the built-up edge some 
ahead of the tool 
Frequently, parts of the lead 
ing point of the built-up edge slough 
off and adhere both to the work sur 
(and to the underside of the 


distance cutting 


edge. 


lace 





Fig. 5—Built-up edge formed in annealed 
low carbon steel. 


chip), to form small steps producing 
a surface similar to that of the face 
illustrates both of 
these conditions which are occurring 


of a file. Fig. 5 


at normal cutting speeds for high 
speed-steel tools 
If the speeds are very low, a differ 

ent form of broken-up chip is norm 
later. If 
high, the 
built-up edge recedes from the cutting 
edge of the tool, and the cutting edge 


ally obtained as discussed 
the speeds are unusually 


actually does the cutting so as to 
leave a truly scraped or cut surface 


as the machined surface. This condi 


tion normally is obtained with ce 
mented carbide tools 
Because of this form of chip, the 


tool is worn to failure, as illustrated 


in Fig. 6. The tool form and cutting 
conditions are shown in the 
part of the Figure. At 


the cut, the tool is newly ground, and 


uppel 
the start of 


a built-up edge is formed which rests 























































After cutting for 
the chip has worn a 
groove in the face of the tool after 
This 
built-up edge is supported on a nar- 
row ridge immediately back of the 


on the tool face 


about 3 min., 





sliding over the built-up edge. 





cutting edge, and protects the cutting 
edge 

\fter cutting for 6 min., the groove 
in the face of the tool has been worn 
deeper, and the flank of the tool has 
also been worn, as illustrated by the 
sketch. It is in this condition that 
the tool is cutting most efficiently. 
rhe cutting force represented by the 
vertical, longitudinal, and radial force 
components are seen to be maximum 
at the start of the cut when the tool 
is freshly ground, and least at about 
6-min. tool life. 

Che cutting edge at the 6-min. tool 
life is now actually separating the 
chip from the work. It is irregular, 
resembling a range of mountains. One 
peak after another will break off, but 
until the cavity is large, it will be 
filled by material to form a 
small built-up edge, and continue 
cutting for some time, presumably 
from the four- to six-minute cutting 
time as illustrated. These failures, 
known as preliminary failures, are 
frequently evidenced by small burn 
ished lines on the cut surface which 
change the nature of the machined 
surface. They may occur along the 
side cutting edge so that the burn- 
ished line is along the 
shoulder of the work being cut. 

Where this preliminary failure is 
objectionable because of the change 
in character of the machined surface, 


work 


observed 


the tool may be ground to a different 
shape and cause these preliminary 
failures to occur on the side cutting 
edge rather than on the end. At the 
six-minute tool life in Fig. 6, the ir- 
regular cutting edge suffers a major 
collapse as is evidenced by the sud- 
den increase in cutting forces, and 

















also by the surface quality of the 
work 
Fig. 6 
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Fig. 7—Preliminary tool failure in 
turning Monel Metal as caused by 
flank wear and cupping. Face and 
flank view on left. Enlarged face 
view on upper right. Depth of cut, 
0.100 in.; feed 0.0127 in.; width of 


land supporting built-up edge, 0.0044 in.; the width of crater from the 
land, 0.05 in.; and the width of the land worn on flank, 0.004 in. 


Iwo views of a tool, after having 
failed when turning Monel metal, are 
shown in Fig. 7. The upper view 
shows the face of the tool in which the 
crater has been worn. The land sup 
porting the built-up edge is seen just 
back of the cutting edge. Grinding 
marks on the land seem to be contin- 
uous with those on the face on the 
other side of the crater indicating a 
more or less permanent main portion 
of the built-up edge 

The lower illustration shows the 
flank of the tool below the active cut 
ting edge. The small narrow ridge is 
i portion of the flank which has been 
ibraided. The V-shaped notch at the 
tool point shows how the flank below 
the nose 1 abraded when the tool 
fails. It is seen that the tool has worn 
progressively by cupping on the face 
and abrading on the flank. The deep 
ib asion below the nose is caused 
quite suddenly at the instant of tool 
breakdown 

Many times, tools fail only by cup 
ping on the tace. During the course 
of wear, the cup becomes larger and 
larger, and the land supporting the 
built-up edge narrower and narrower 
until the land no longer has sufficient 
strength to support the load and carry 
away the heat. It then fails abrupt 
ly. Many other types of failure in 
volve only flank wear. This occurs 
when high-speed-steel tools turn cast 


iron. Tool failure is noted in this case 
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by a loss in depth of cut, or an exces- 
sive rubbing between the worn flank 
of the tool and the shoulder of the 
work being cut. A point is evidently 
reached when the excessive heat gen- 
erated causes the tool to fail 





Figure 8 


cut, the chip is usually in the 
a long Straight ribbon is 
by chip No. 1 in Fig. 8. A 
on the tool face progresses, the 
become coiled heli lly il 
times spirally. These helice 
continuous for a time, an 
smaller in diameter as tool we 
gresses As the cup become 
the chips become smaller in 
and usually of  shorte el 
shown by the successive ste] 
8. At the time of failure of the 
ting edge, the chips become blue 
dicating excessive heating, an 
a torn or split appearance 

In this way, the time of tool fa 
can be determined by observing 
form of chips. The long straight cl 
as shown at No. 1, are difficult 
handle. Further, they are removed 
high speed, are sharp and hot, an 
danger to the operator. They are 
apt to become tangled in the machi 
or work, and mar the machined s 
face. The coiled chips are theref 
desirable, so this type of tool wear 
advantageous 


Fig. 8—Chip formation as influenced by tool wear when cutting SAE 1045 steel. 








Tool Nos, 1 
Sondition 3 
after min. 
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Fig. 9—Surface finishes on SAE 3140 steel machined dry at various speeds at 0.0035 
in. Feed, 0.0625 ipr. 


Surface Quality vs. Speed purposes in | Phe surface il 


only known that the cut ity on the disk quenched at 1 
speed greatly influences — the Ff. and drawn at 600 deg. | 
of the machined surface, eve! Brinell hardness of 4¢ IS poor al 2e 
endently f the size of cut. tool Ipm, but ippears to have al 
nd other cutting conditions mum speed at 95 tpm. By opt 
how that the surface quality speed is meant in this instance thi 
es with speed. even for materials minimum speed at which the Ip 
rent stl icture, four disks were edge recedes from the cutting edge 
ed of an SAE 3140 steel. Thess of the tool, allowing the cutting edge 
vere 5-in. in diameter and in ictually to produce a clear 
Chey were heat-treated as i Tact lhe steel quenche it | 
ted in the upper part of Fig. | deg. F. and drawn at 1 deg. I 
sive the Brinell hardnesses of 46 having a Brinell hardness of 255 ap 
55, 277, and 202 respectively. Th pears to have the optimum speed at 
sks were chucked in a lathe and 280 Ipm 
ed with a cemented carbide tool This compares favorably with the 
iving a shape of 6-6-6-6-6-0-1/16 optimum speed for the disk normal 
he cuts were made dry using a ized at 1,600 deg. F., having a Brinell 
epth of 0.0035 in., and a radial hardness of 277, although it is be 
eed of 0.0625 in Che tool was fed lieved that the optimum speed for the 
m the center radially outward so normalized disk should be slightly 
it as the work rotated at a constant lower at 248 fpm. The optimum speed 
peed of rotation, the peripheral cut for the normalized and annealed bar 
ng speed was increased from zero having a Brinell hardness of 2 as 
i very high value shown in Fig. 9, is approximately 461 
Photographs of the surfaces at a Ipm 
idul to give the cutting speeds of 28, [his indicates that a good surface 
+9. 95, 280, and 461 fpm were made. quality can be obtained on a steel i 
Chey were grouped for comparative any heat-treat condition if the opti 
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num speed is reached, but that the 


optimum speed to produce this best 


finish is lower for the harder steels 


Surface Quality vs. 
Cutting Fluids 


Cutting fluids comprise liquids, sol 
ids, and gases, which are applied to 
the tool point to facilitate the metal 
utting operation. Millions of gallons 
ire used annually to accomplish any 
one of a number of purposes, singly 
or in combination, such as to increase 
the tool life for a given cutting speed, 
prevent distortion of the work while 
it is being machined, break up the 
ps and help remove them, and im- 

ve the smoothness of the machined 
surface. The performance of a cut 
luid, therefore, must be based 

yn its success for each particular ap 
lication to a specific metal, tool, and 

utting operation 

In a recent study of the effect of 
tting fluids on the built-up edge, a 
ber of specimens of low-carbon 
steel '4 in. wide, in. deep, and 6 
long were used. They were placed 
i shaper and a chip was removed 
m the upper edge of the specimen 
in end cutting tool having a 15 
eg. back rake, with no side rake. The 
epth of cut was 0.020 in., the shaper 
nine 6 in. - long strokes 

er minute (an average of 10 tpm.) 
he machined surfaces of the work 


were submerged in each of ten cutting 


There is quite a variation in the 
tality of the surface for the different 
itting fluids at this low speed. The 
est surface obtained is with the car 

tetrachloride. Under the same 
onditions, the cutting speed was In 
reased to 82 strokes per minute to 

ve an average cutting speed of 90 
fpn The surface quality produced 
it this higher speed does not vary so 
nuch for the various oils as it does 
it the lower speed; in fact, there is 
very little difference in the quality 
of the machined surface produced by 
the different cutting fluids. 

The bars, in both cases, were so 
placed in the shaper vise that the cut 
ting tool did not overrun the end 
This left the chip and its built-up 
edge attached to the end of the bar 

that it could be cut off, mounted 
in Lucite, and the side face polished 
ind etched for examination 
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Fig. 10—Chip formation (built-up edges 25x) produced in low-carbon steel with the 
different cutting fluids indicated. The end-cutting shaper tool had a 15° rake. Depth 
of cut was 0.020 in., making 9 strokes per minute each 6'/2 in. long. 
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Fig. 11—Surface finishes on normalized and annealed SAE 3140 

steel. The cuts 0.0035 in. deep, 0.0625 ipr feed, were made dry 

and with three different cutting fluids. As can be seen, surface 

quality is shown to be poorest at the lowest speed, and best at 
the highest speed for all the cutting fluids. 


‘nce in chip formation was found for 
the various cutting fluids or when cut- 
ting dry. The smallest built-up edge 
was obtained with carbon tetrachlor- 
de, although it was only slightly 
smaller than those obtained with the 
‘ther cutting fluids 


Figure 11 


In another set of experiments 
lisks of SAE 3140 steel, 5 in. in di 
imeter and in. thick, were faced 

1 lathe under conditions similar to 

ose used in connection with Fig 

These disks were all normalized 
innealed. The surface quality in 
g. 11 is shown to be poorest at the 
vest speed, and best at the highest 
eed for all the cutting fluids. The 
irface quality at the highest speed 
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of 461 tpm appears to be prac 
tically the same for all four condi 
tions, namely, when cutting dry, with 
a 16 to 1 emulsion, with a sulphurized 
mineral oil, and with a sulphurized 
base oil 

\ll surfaces are very poor at the 
lowest speed of 94 fpm, and are inte1 
mediate for the intermediate speed of 
283 fpm. Below the pictures of the 
surfaces, profilographs are shown for 


each of the three speeds. These pri 


filographs represent the true ont 


of the machined surtace at a magnifi 


cation of 1 vertically ind 

horizontally They were mad 

drawing a diamond along the bott 

of the cut between two feed ir} 1 

the direction of cut. They show co 

clusively that all surfaces are poor 
the lowest spee ire conside 


mproved at the intermediate speed, 

ind are best at the highest speed. 
Che fact that all surfaces are very 
poor at the lowest speed, and that 
their characters as represented by the 
profilographs are different, would in- 
dicate that cutting fluids might be of 
greater importance in cutting at low 
i threading, 


speeds as in_ tapping, 


aching, etc., than they are at high 
tting speeds. It is difficult to dis 
nguish between the quality of the 
urfaces produced by the four cutting 
ds at the highest cutting speed. It 
rht be stated that the surface for 
is best, and that for the 
iphurized mineral oil is second best 


dry cutting 
That produced by the sulphurized 
ise oll appears to be the poorest for 
he highest speed, but the best for the 


vest speed 
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Fig. 12—Summary curves showing rela- 

tion of V,. and depth of cut for a con- 

stant feed of 0.0125 in. for each of 

three cutting fluids when cutting SAE 

2340 steel, annealed, with high-speed 

steel tools, of the form 8-22-6-6-6-15- 
3/64. 
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Fig. 13—Relation between V., and feed 
for a constant depth of cut of 0.200 in. 
with same fluids, steel and tool as Fig. 12. 


Tool Life vs. Cutting Fluids 


It has been determined that V 
that is, the cutting speed V for a 30- 
min. tool life, varies for a constant 
feed of 0.0125 in. and various depths 
of cut, as shown in Fig. 12. When the 
cut is 0.0125 in. feed and 0.0125 in. 
depth, the cutting speed for a 30-min. 
tool life, \ 
tool is 204 fpm when cutting dry, and 


_ of the high-speed-steel 


224 tpm (10 per cent higher) when 
the tool is flooded by the emulsion or 
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sulphurized base oil. When the depth 
of cut is increased to 0.200 in., the 
value of V,,, is 82 fpm for dry cutting, 
98 fpm (20 per cent higher than for 
dry cutting) for the sulphurized base 
oil, and 105 fpm (28 per cent higher 
than for dry cutting) for the emul 
sion. 

The cutting fluids are most effec- 
tive at larger values of depth. It is 
observed from Fig. 12 that if the 
depth of cut is increased further, 
there will be no reduction in V,,. In- 
creased length of cutting edge takes 
care of the increase in depth in a 
direct relationship. 

In the same manner, the value of 
V,,. (the cutting speed in feet per 
minute for a tool life of 30 min. is 
shown to vary as straight lines on log- 
log paper in Fig. 13 as the feed is in- 
creased. When the feed is 0.0125 in., 
V,. is 82 fpm for dry cutting, 97 fpm 
for the sulphurized base oil, and 105 
fpm for the emulsion. When the feed 
is 0.025 in., these values are 48, 62, 
and 65 fpm respectively. 


Cutting-Speed Tool-Life 
Relationship 

The formula expressing the rela- 
tion between cutting speed and tool 
life between grindings for a given 
tool, material, feed, and depth of cut 
is VT C, in which V is the cut- 
ting speed in feet per minute; T is the 
tool life or duration of cut between 
grindings in minutes; C is a constant 
depending on the conditions, and 
equals the cutting speed for a tool 
life of one minute; and » is the slope 









of the straight line on log-l 


OC 
~ 


If three or more turning test 


run on a metal in which a 
were kept constant except the 
a definite value 

at failure, 7, 
each cutting speed, as indi 
points p, g, r, and s, on the 
curve in Fig. 14. These 

points plotted on cartesial 


| eed, | . 


would be 


indicate i par 


nates would 


curve. On log-log paper, the 
duce a straight line 

The equation of a straight 
cartesian coordinates is y m2 
but on log-log paper, it is log 


log xX + log b (or log V i 


log C) The slope (n) of the 
is negative and equals y/x; the 
tr *C.io¢ VIF C. (In Fig 
as scaled should be divided by 
as the vertical ordinate scale 
times the horizontal.) When 7 
then C — V (in feet per minute 
a l-min. tool life). Various 
speed tool-life lines (VT 
given in Fig. 14 for a constant de 
of cut at three different feeds 


and without cutting fluids. This p 
tice is now being formulated a 
American standard 

Fig. 14 shows three soli 
lines which represent the itt 
speed tool-life relationshiy 9 
paper for dry cutting. The higl 
solid line is when the dept! 
0.200 in. and the feed 0.0125 in. 7 


cutting speed for a 40-mir 
is shown to be 79 fpm. If an en 
sion is used, the long-dashed 
above giving a value of cutting spee 
for a 40-min. tool life, V,,, is 99 ff 
This is 25 per cent higher than that 
for dry cutting. The short-dashe 
line was obtained when a sulphur bass 
oil was used, and lies below the line 
for the emulsion, but above the line 
for dry cutting. It has a value of \ 
of 93 fpm 

The intermediate solid line was « 
tained when the feed was 0.025 i 
other factors remaining the same. The 
value of V,, is 46 fpm for dry cutting 
When an emulsion is used, the value 
of V,, is 63 fpm, or 37 per cent higher 
When the sulphur base oil is used the 
value of V,, is 61 fpm 


It was difficult to obtain the exact 
time of total failure of the tools whet 
the feed was 0.050 in. because a pre 


liminary tool failure often occurre¢ 


+ 


early in the run, but the tool st 


would cut, becoming progressively 
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until the operator’s judgment 
time of total failure. The pre- 
ir) failures introduced exces- 
oads on the tools, causing them 
broken off when using both the 


| emulsion 


ilues of m, C, and V,,,. for each ot 
utting-speed tool-life lines, as 
from Fig. 14 together with sim 
lata from additional tests in this 
are shown tabulated in Table 

s seen that the values of m and 

| vary with the tool material 
ape, size of cut, material cut 
tting fluid. For the constant 
ut, tests 1 and 4 of Table 1 
relation between tool life and cut 
111 for the 
ut 1 having a depth of cut of 


speed was V I 


in. and a feed of 0.025 in. and 
143 for the test cut 4 in 
h the depth was 0.100 in. by 


125 in. feed 


The cutting speed for a l-min. tool 


C) is 111 fpm for the heavy 


test 1, and 143 fpm or 29 per 
higher for the light feed, test 4 
1 100-min. tool life, the speed 


Was Increased Irom OU Ipm In 
72.5 tpm in the fourth, or 

ent Che metal removed pel 

1 at \ Ss increased fron 


i given cro secitonal area of 


the greatest cutting speed for a 
fic life of tool is obtained when 
ratio of depth Of cut to traverse 
irge. The cutting speed falls off 
minimum when the ratio of depth 

traverse is unity. For values be 

w unity, the speed increases again 


With the 


tests 2 to 5 of Table I, the cutting 


feed constant at 0.0125 


peed for a tool life of 100-min. varies 

176 to 71 fpm as the depth was 

tiplied such as 176 for 1d, 120 for 

7 for Sd, and 71 for 16d. The 
etal removed per tool grind at V 

increased trom 33 to 213 cu. in 


erely by increasing the depth 


With the depth constant at 0.20 
tests 5 to 7, Table I, C is reduced 
0 1/2.5 of its value and V 
duced to 1 


is re- 
3.5 as the feed is quad 
rupled. The metal removed per tool 


grind increases only from 213 to 288 
u. in 

When cutting fluids are introduced, 
the cutting performance is improved 
is shown by tests 8 to 11 of Table I 
Im comparing test 5, dry cutting, with 


test 8 where an emulsion was used, 
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Fig. 14—Summary of experimental data showing relation between cutting speed and 


tool life when turning SAE 2340 annealed steel as the feed is varied for a constant 
depth of cut of 0.200 in. for each of three cutting fluids. 


the value of C is increased from 11 45. The latter value is the high 
to 150 The latter is 28 per cent est sted in the table, and it is ob 
higher. The cutting speed for tained with the greatest depth and 
min. tool life, \ is increased fron fee \ value of 33 cu. in. per grind 
71 to 91.5 tpm for an increase 0! ; obtained in test 2 when cutting dry 
per cent. The cubic inches per to with the lightest cut and lightest feed 
grind increases trom 213 to 274 sy comparing the results of test 9 

By comparing the results of test with those of test 11 for the same 
when cutting dry at a feed: of 5 ze of cut, it is seen that V,,, and the 
in., with test 9, having the same feed cubic inches per grind are slightly 
with an emulsion, the cubic inches higher with the emulsion than with 
per tool grind are increased fro +6 the sulphurized base oil 


Table |—With values of n and C used in Fig. 14. 


100 Min. Tool Life 


Cutting Speed 


Test Cutting |Depthof| Feed or 1 Min v7 100 | Cu. in. 
No Fluid | Cut, In L.p.t Fool Life. ¢ cutting | per 
speed grind 
' Dry | 0 050 0 025 0 133 111.0 600 | 900 
9 Drv 1 0.0125 | 0.0125 0.125 313.0 | 176.0 | 33.0 
Dry | 0 035 0.0125 | 0.111 200.0 | 120.0 | 63.0 
{ Dry | 0.100 0.0125 0.147 143.0 | 72.5 108.8 
r Dry | 0.200 | 0.0125 0.110 | liz .d 71.0 | 213.0 
6 Dry | 0.200 | 0.025 | 0.128 | 74.0 | 41.0 | 246.0 
7 Dry | 0.200 0.050 0.140 1.7 | 24.5 | 288 .0 
8 Em 1:50) 0.200 0.0125 | 0.107 | 150.0 } 91.5 274.0 
9 Em 1:50) 0.200 | 0.025 0.097 90.0 | 57.5 345.0 
10 ISB 1:8!) 0.200 | 0.0125 | 0.182 | 152.0 | 82.5 | 247.5 
11 |SB 1:8| 0.200 | 0.025 | 0.103 | 90.0 55.8 | svo.0 
A 


Nore: The above data give V9 
K 1.2{ l tting 
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Fig. 15—Curtting-speed tool-life tests for five oils with and without added sulphur 


when turning annealed SAE 3140 


Some typical results of cutting- 
speed tool-life tests when cutting dry 
and with five oils are summarized as 
straight lines on log-log paper in Fig. 
15. Oils 
differing mainly in natural sulphur 


content. Oil A contained 0.1 per cent 


A and B were two base oils 


sulphur in its natural state, while oil 
B contained 2.03 per cent naturally 
Both oils had a 

110 Saybolt Universal 
100 deg. F. Oils A, and 
B, were oils A and B respectively to 
which active sulphur was added by 


occurring sulphur. 
VIS¢ osity of 


seconds at 


means of heat. These sulphurized oils 
the 
amounts of 0.75 per cent for A,, and 
0.70 per cent for B,. Oil A + s 
prepared by simply adding 1.6 


contained active sulphur in 
was 
per 
sul 
and 


cent of an oil soluble, synthetic, 
100 deg. F. 
mixing thoroughly. The resultant oil 
had an active sulphur content of 0.90 


phur compound at 


per cent 
18-4-1 
type of high-speed steel in the form 


The tools used were of the 


of 4,-in.-sq. bits ground as indicated 
in the legend of Fig. 15. They were 
ground by using a 3846 J 5 BE Nor- 





with only natural sulp} 
lowest curve for the oils. The 
the 4 oils are parallel to the / 
but are vertically displace 


the following order: A 

Oil A with very low natura 
slightly better than 
phurized as A, is 
Oil A 
line for dry 


better tl 
sis still better than 4 
cutting is lowe 
and is at a greater slope. Th 
of eC. Ven 3 
the figure. It 
pointed out that the best oil, B 

a tool life for 120 fpm cutting 
485 per cent better than that fo 
cutting. The oil, B., give 
value of T,.,, 78 per cent higher 


. and J art 
marized in 


best 


the poorest oil B 


Table Il 


steel. 


through a 


bore of 25 


were maintained at 


electric coils. 


oil B 


‘,-in.-dia. pipe having a 
32 in. at the nozzle. This 
gave a velocity of 180 fpm. The oils 
a uniform tem- 
perature of 105 deg. F. by means of 
The highest line is for 
which was the high natural sul 
phur base oil resulphurized. The oil B 


In another series of tests in w} 


various types of cutting fluids, incl 
ing dry 
and oils, were used, data were 


tained 


An 


in. 


annealed 


cutting, 


as 


summarized in 
Each oil was tested with a heavy fee: 
and light depth, namely 0.0255 in 

0.050 


and n 


water, 


emulsior 


Table I] 


respectively, and with 
light feed and heavy depth 
0.0127 in. and 0.100 in. respectively 


name! 


ormalized SAI 


2345 steel was cut with a high-spee 


steel tool as indicated in 


the legen 


Table II—A summary of tool-life cutting-speed relation for various cutting fluids 
when turning an SAE 2345 steel, using tools of material "A" 18-4-1 high speed stee! 


shape 8-14-6-6-6-15-3/ 64. 









































ton Company cup wheel on 
rhe 


the tool was 90 deg., 


setting 
the 
cut 0.100 in., and the feed wz 


tool grinder 


a special 
angle of 
depth of 
as 0.0125 














ipr. The tool life represents the time 


for complete breakdown. The oils 
were discharged onto the tool face at 
a rate of 4.5 gallons per minute 
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Feed in| Depth of Cutting-speed Cutting speed for 

Cutting fluid | in./rev./cut in in. tool-life equation | 20 minutes | 2 hours 
D 0.0255 0.050 VT1/9-6 = 126 92 78 
W VT!/9-6 = 16) 118 99 
Emul. B vT1/9.6 1$7 115 96 
Emul. By VT2/9-6 2 161 118 99 
Emul. C vT?/9-6 - 160 117 98 
M vT1/9-1 2 362 109.5 91 
S Cl M vTi/7 163 106 R2 
D 0.0127 0.100 VT1/7-3 = 168 113 91 
W VT1/7-3 = 319 145 11< 
Emul. B VT1/7-3 = 208 138 110 
Emul. B, VT1/7-3 = 211 140 112 
Emul. C VT1/7-3 = 207 137 107 
M vT1/7-8 = 192 130 10* 
MO vT?/8.4 © 200 141 11 
S Cl M vT1/8.4 - 192 136 113 
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table. The cutting fluids are iu 
as follows 


dry cutting 


distilled water 


ilsion B is soluble oil B plus 
rts OI water 

ilsion B, is soluble oi] B plus 
ts ol water 

ilsion C is soluble oil C plus 1 
of water 


‘ 


is a light mineral oil, viscosity 

it 100 deg. fF 

{O is mineral oil M plus 5 per cent 
Al id. 

‘CIM is a 

rinated mineral oil. 


commercial sulphur 


[his table gives the equation V7 
C for each of the oils, and values 
V., and V,.,. It is seen that dry 
tting for both sizes of cut gives the 
west cutting speed, whereas water 
es the highest cutting speed. The 
iiphur chlorinated mineral oils are 
the shallow 
uts. The AZ oil is next lowest, and 


ext to lowest for the 
the emulsions are equal to or slightly 
lower than the results for water. For 
the deep cuts with light feed, dry cut 
ting is the lowest, the water is the 
highest, the emulsions just under the 
water, the SC1M just below the emul- 
sions, and the plain mineral oil the 
owest for the liquids. It is further to 
e noted that the cutting speeds V. 
ind V,.,, are all relatively higher for 
the deep thin cuts than for the shal- 
ww thick cuts 


Figure 16 


rhe 
power developed by the motor and 
irious types of 
Fig. 16. 
(for 


relationship between net 


cutting oils are 
shown in The 


plotted 


pt ywer is 


fpm) over each oil as is the time for 
preliminary total 


In these tests, a normalized 


failure and tool 
failure. 
ind annealed SAE 3140 steel was cut 
with high-speed-steel tools of a shape 
$-14-6-6-6-15-3 /64, when the depth 
* cut 0.100 in. the 


The oils were tested at 


was and feed 

125 ipr. 
110 deg. F., and they were applied 
vertically downward (at a rate of 4.75 
gallons per minute from a 25 /32-in 
lia. nozzle) on to the tool face ove 
vhich the chip was sliding. It is seen 
that for dry cutting, the preliminary 
tool failure for 120 fpm occurs at 
ibout 7 min. The total failure is at 


about 12 min 
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a cutting speed of 120 
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Fig. 16—Net power in kilowatts developed by motor and time in minutes for pre- 

liminary and total tool failure when turning a normalized and annealed SAE 3140 

steel. The cut was 0.100 in. deep and 0.0125 in. feed, and the tool was of high-speed 
steel ground to a shape of 8-14-6-6-6-15-3/64. 


he power obtained on a wattmeter 
by subtracting the tare, that is the 
power developed by the machine run- 
ning idly, from the gross or total 
power is shown to be about 1.36 kw. 
when the speed was 140 fpm. When 
the first group of three oils was used, 
each having a different type of base 
oil but to each of which was added 1 
per cent of chlorine, the preliminary 
tool failure increased to about 10 
the final failure to 20 
min., while the power was about equal 


min., about 
to that for dry cutting for one oil. but 
slightly lower for the other two 

For the second set of three oils con 
taining 2 per cent chlorine in the same 
three base oils instead of 1 per cent, 
the preliminary failure remained 
about the same for two oils, but in- 
creased to 12 min. for one of the oils 
about 
The net power however re 


The total failure increased to 
27 min 
mained practically the same at 1.27 
kw., and somewhat higher for dry cut- 
illus 
tration for which the power required 


ting. This shows one specifi 


in cutting with oils is greater than 
that required for dry cutting under 
the same conditions. The tool life 


however, is considerably increased by 
the use of the oil. 
Values of preliminary failure for 
three commercial sulphurized oils in 
126, 127, 


shown to be about 11 min.: the 


and 1] are 
total 


dicated as 


tool life about 27 min 


The cutting 
speed for the same tool life for these 
three oils averages 11 per cent higher 
than that for dry cutting. This cor- 
responds to an increase in tool life for 
the oils over dry cutting of 237 per 
cent. The power 1.25 kw. is the low- 
est value of all the oils. 


Oils 121, 124, and 118 contain 11% 
per cent sulphur in addition to the 1 
per cent chlorine for each of the three 
base oils. The preliminary failure is 
about the same as that for all the 
other oils. The time of total failure, 
however, is greatly increased to about 
The time of total failure for 
oil 125 containing 1 per cent chlorine 
and 3 per cent sulphur is equal to that 


33 min. 


of the other oils containing only 1% 
per cent sulphur. The power, how- 
ever, remains practically the same for 
all of these oils. 





The selection, application and care 
of cutting fiuids are very tmportant 
factors in maintaining high produc- 
tion and low cost in the processing 
of metals. From his lecture, Profes- 
sor Boston 
conclusions and recommendations 
They can 


has summarized thirteen 


concerning these factors 


he found on page 102 
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Problems of the Service 


luencing design, procwrement 
and pnroduction— 


“We have got to buy back yesterday, and the way to 





Brigadier General Kenneth B. Wolf is 
Chief of the Production Engineering 
Section, Materiel Division, Air Corps. 
Started as a flying cadet in the first 
war, without benefit of West Point, he 
came up, as some might say, by the 
hard way. He is a graduate of the Air 
Corps Tactical School, the Air Corps 
Command and the General Staff 
School. He was commissioned as 


Brigadier General on March |, 1942. 
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do that is by the exercise of American ingenuity 


Brigadier General Kenneth B. Wolf 


HERE has been considerable talk 

about the reorganization of the 
Army so-called streamlining —that 
was brought about by mechanization 
Let’s see how the Air Force operates 
under this modern set-up 


First, it is broken up into Com 
mands. There is the Training Com- 
mand, whose function is the training 
of flying personnel. The Technical 
Command trains mechanics and 
ground personnel. The Air Service 
(ommand maintains the airplane and 
handles the spare parts and supplies 
Then, there is what is known as the 
Materiel Command led by Major 
General ©. P. Eckles. because of 
whose persistent effort and the carry 
ing with him of an ideal, we now have 
the famous Flying Fortresses, and the 
Liberator or B-24. His office is in 
Washington, and he has a technical 
staff at that point 

Part of the Materiel Division is 
known as the Production Division 
which is my job 

Throughout the United States are 
districts through which we decentral- 
ize the activities of the Materiel Di- 
vision, which have to do with procure- 


ment of equipment 


the job in the field 





“American mechant y | 
the junele. had taken wreck 
them together to mal +o 


plane .) It was hot Ther 

equipment. But they ma) 

three airplanes in the au y th 

tack and back on the grouna 
“The credit belongs t th, 

pilot and that miracl ybe, 

tard working, weatins ursin 


force mecchank But. f reat 





gree this success was made po 
by American Tool Engineer 
the va Arlit 4 make ntercnhan 
parts.” 





\s for the war itself, there is 
I know other than what is in 
papers, in magazines, or broad 
by radio commentators. By the 
of March the Japanese were sure t! 
General MacArthur’s Army, whi 
was boxed in at that time in t 
Bataan Peninsula, had no more fig! 
ing airplanes. So, they felt free to « 
gage in various activities without wi 
rying about their air observation 
air attack. However, they had ove 
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one thing—that was the in- 
of Americans and American 
ent. 
three Japanese ships steamed 
ibak Bay and began the busi- 
f unloading troops and materials. 
nly three American B-40 pur 
ines came out of nowhere and 
ced. Some 30,000 troops and 
tons of shipping were de- 
ed. How did it happen? Well, 
an mechanics, working in the 
had taken wrecks and put 
together to make three air- 
Chere was little 
ment. But they managed to get 
airplanes in the air for this at- 
and back on the ground. 


s. It was hot. 


he credit belongs to the daring 
and that miracle worker, that 
l-working, sweating, cursing air 
mechanic. But, to a great de 
this success was made possible 
\merican Tool Engineers, and 
ability to make interchangeable 
You can see from that example how 
il interchangeability is to the 
ied forces. You must be able to 
ke something out of nothing under 
conditions. That is the job that 
ire striving for in the Air Force, 
| that is a job in which Tool Engi- 
eers Can assist us. 
\nother problem on which they can 
concerns supplies. To give a 
bat commander an air force to 
tart an offensive, you must supply 
with a continuous stream of re- 
It is the Tool Engi- 
eers job to find a way to keep this 
emendous flow going. 


icement parts. 


When visiting a plant, Lt. General 
Knudsen has one particular subject 
that he always brings up, no matter 

ww small or how large the factories 

how good a job the Command is 
loing. He compliments them on what 
they are doing, but he always re- 
juests that they do more and do it 
ister. He tries to leave that thought 
erywhere he goes. 


We have got to buy back yesterday 
| 


d the way to do that is by the ex- 
rcise of American ingenuity. 

Men in the production game know 
vhat a pleasure it is to have a beauti- 
il plant, specially designed, specially 
quipped, to do a tremendous job. 
[hat is necessary and we are getting 
hose plants. But we are not getting 
hem fast enough, and, therefore, we 
e forced to take the tools and the 


ersonnel that are available and get 
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from them the most that is possible 
now. 

Recently, I inspected an aircraft 
factory at Wichita, Kansas, unique in 
that it is producing modern all-metal 
airplanes in one half and building 
wooden airplanes in the other 

Chat in itself is quite an achieve 
ment but the outstanding thing t 
me, in going through this plant with 
the Chief Engineer and the Chief of 
Production was their pride in a new 
press specially designed. They were 
proud of the way they had obtained 
this piece of equipment. Originally 
through the operation of priorities 
they were not to get the press for eight 
months 

Che Chief Engineer called a huddle 
with his production people and said, 
‘We must have a press!” 
it in three weeks’ time! 


Phey built 
That plant 
will be far ahead of schedule due to 
that one thing. 

In going through the National 
Cash Register Company in Dayton 
recently, General Knudsen saw old 
machine tools recalled for a job in this 
war which had been installed during 
the last war 

Two types of conversion are in 
volved in plane constructior ma 
chinery, of which some mention has 
been made, and the conversion of ma 
terials. Using up aluminum just as 
fast as it can be supplied, we still 
need more. Meanwhile we are sub- 
stituting wherever possible with non 
strategic and non-critical materials 

Little bits of all types of craftsman 
ship are required in building an ait 
plane. A good example is the case 
of the Flying Fortress. It is a product 
of several hundred different manufac 
turers. Over forty percent of the air- 
plane is built in the East and the Mid 
dle West. This airplane is also built 
completely by two other manufactur 
ers, who in normal peacetime were 
rivals. That is a definition of cooper 
ative effort. 

Only through design of tooling, 
gauges and other inspection equip- 
ment is it possible to do this job. Sev 
eral innovations have been brought 
into use within the last year, which 
are cutting down time and speeding 
up the job. 

Starting from scratch, plane pro 
duction begins with the lofting proc- 
ess. This process, long used by the 
shipbuilding 
tively simple. The Engineering De- 


industry, is compara 


partment draws a small sketch of the 








Aircraft Standardization 

Immediately after General Wolf 
completed his talk on "Problems of the 
Service influencing design, procure- 
ment and production,’ a question was 
asked which has entered the mind of 
practically every Tool Engineer. Be- 
cause of its vital import, both the 
question and General Wolf's answer 
are given here. 

The General was asked, “To what 
degree do you think the aircraft in- 
dustry will ever be able to standardize 
models, increasing the possibility of 
interchangeability of parts?" 

He answered, ‘That is a very good 
question. | am glad you asked it. | 
noticed on the magazine rack this 
morning a periodical with this headline 
across the cover, ‘The Air Force Must 
Freeze Models.’ But, | would hate to 
be sitting in a poker game with an in- 
side straight, wide open, and be told 
that from there on out that was the 
hand | was going to have all the time. 

"What we are trying to do in this 
business is to have the winning hand. 
The way to have the winning hand is 
to have the best equipment. (About 
some equipment | can say that we 
have the best high-altitude and the 
best low altitude pursuit plane in the 
world. We have the only long range, 
heavy bombing airplane in the world. 
But, we don't have them fast enough.) 

"That's why we cannot freeze. The 
planes that we are building today, 
were designed two years ago to fit 
particular tactical problems. We 
didn't know we were going to supply 
these airplanes to various allied na- 
tions who have their own operation re- 
quirements. We didn't know, at that 
time, that we were going to fight this 
war all over the world. 

"Suppose the flying fortresses were 
being used by the boys shooting down 
the Japs, in Java and the Philippines 
and they need and find certain items 
that will increase their tactical usabili- 
ty. Now, wouldn't we be in a fine 
situation if the boys that were fighting 
with these airplanes cabled back here: 
‘lf you only put some more gasoline in 
this airplane, we can go another thou- 
sand miles, or if you can change this 
bomb rack we can carry another thou- 
sand pounds of bombs.’ 

lf that were frozen, we would be 
sitting there with an inside straight, 
wide open. It is impossible to freeze. 
We freeze the basic design. The air- 
craft industry will tell you that, from 
the standpoint of man hours, if basic 
design is frozen, the operational 
changes in comparison do not amount 
to a great deal. 

"That, basically, is the reason we 
cannot freeze design.” 
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new plane, including the plane dimen 


plan, is drawn full-sized in plywood 





interchangeability, which we 


sions. This sketch is passed along to Dimensions for the body plan are we can get at this time, bu 
the lofting department, where engi- taken from the standard on the draft Striving to get to the point wi 
neers draw a full-sized outline of the ing floor. Next, drawings, templates, can effect approximately seve 
plane on what is known as the lofting patterns and tools are made up from percent interchangeability. O 
floor. This is the final basic reference measurements taken directly from the the actual operational nee 
drawing. It is the standard then from body plan. other requirement is a 
which all future dimensions are de The result of using this system is a the fact that the Flying | 
rived tremendous decrease in the amount of example is built in three differs 
Next to come are detailed drawings jigs and fixtures required. The air- tories. Replacement parts 
showing bulkheads, beams, and other plane becomes to a great extent, a out for service may be require 
structural members. This composite vast assembly job plane with a fuselage built 


view of the airplane, called the body 


We have minimum requirements on and a replacement wing built 











Paterson, N. J. 


H. E. Linsley exhibited two motion pictures. 
The first showed production methods in use a year 
and a half ago, "when to most of us, the war was a 
European disturbance, some 3,000 miles away, and 
many ... thought it could not happen here.” The 
second film showed some of the production meth- 
ods, new to the aircraft industry, now used in 
Wright plants and sub-contractors’ plants. Follow- 
ing are excerpts from Mr. Linsley's comments. 


Cur PRESIDENT has asked us for 60,000 air 
planes. For today's aircraft we must pro- 
duce approximately two and a half engines for 
each airplane—about 150,000 engines! | want to 
show you two motion pictures about building 
them. | would like you to think of them as a his- 
torical record of the opening words of our reply 
to Hitler. 

The first, filmed about a year and a half ago 
shows the methods in use then. Those who dealt 
with production at that time fortunately realized 
that ahead lay schedules of an immensity never 
even dreamed of. It was an opportunity to try out 


production methods never seen in aircraft engine 


' , 
naustrie metn i$ usea Dy the automobile in- 
| r \ 
wustry 
rT! 
ine se na tiim, snows how some of tnose high 
JuUcCtION metnods Nave been used in Our own 
°wWw plant main the piants >f some »f Our sub 
tract 
( edit m ; ’ ta the Jesianers ana Du Jers of 
ne permachine t who have thrown them 
‘ wt . r+ the tremendou prot 





Manufacture of 
Aircraft Engines 


H. E. Linsley, Wright Aeronautical Corp. 





. a historical record of 
the opening words of our 


reply to Hitler." 
tne iast tw years we Nave 

ne to tive plants. We have increased 
ment more than four time We have increa 
engine output more than six time 

The biggest development has been the erect 
of our huge new factory yevoted entirely 
juction of the 1|4-cylinder, 1700 H.P. W: 
Cyclone. 

Within the walls of the machine shop it 
be possible for six major baseball games ar 
four college football games to be played sim 
taneously, and you would still have plenty of « 
for 35,000 spectators at each of those ten gam: 

But what really matters is that we are 
produce more horse power per square foot thar 
ever before. That has been achieved thr 
application of special purpose machine t 
wherever such tools could do the job. 

We found in most cases that special too 
less than the equivalent number of standard to 
which they replaced. In a few cases where th 
cost more, the difference was absorbed in a few 
weeks by the reduction in machining time. Ev 
more important was the fact that we were ab 
use a large number of semi-skilled workers. 
omparatively small number of available trair 
men could be better employed as superv 
as the highly important set-up men 

Another advantage has been that through 
ise of special equipment we've taken a tren 
Jous load off the overburdened shoulder 


tandard machine too! builders. Witne that 
jroup of twenty-two special machines are giv 
2 work output which would norma 


tandard machine 














96 


THE TOOL ENGINEER 








The Man Behind the Man 
Behind the Guu— 





"Let's take the facts.” 


| | is the fashion now-a-days to say 
that this world is divided only be- 
tween two ideologies. If that were 
rue, it would be very unfortunate 
here is the old ideology of the man 


who used to sav, and sometimes still 


foolishly says, “I am the owner of 


ny own business; | am going to run 


ny own show in my own way; I am 
yoing to keep the key of my own 
plant in my own pocket.” It is the 


old ideology of the rugged individual- 
ist, and is as dead as mutton. 

\nd, then, there is that other ideo- 
yy known as totalitarianism, the 
opposite of all that. 

We are told that those are human- 
ity’s only choices. I am certain there 
is another. I mean the ideology of 
what I would call cooperative indi- 
vidualism, the instinct of men with 
like ideals and similar interests to get 
together in such societies as this. 

here is no question that cannot be 
answered in this atmosphere; there 
is no problem that cannot be solved 
in the spirit of association 


* » * 
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Excerpts from the Address by 


HREI 


able integrity and 


Americans of unimpeach 
Americanism 
tried to speak to the American people 
regarding the significance and the se 
riousness of the war in which we are 
at present engaged 

The first of them was Mr. Associate 


Justice Roberts ol the 


Supreme 
Court, the Chairman of the Pearl 
Harbor Commission. He said that 
the tragedy of Pearl Harbor was due 
not only to the complacency of Ad 
miral Kimmel and of General Short 
it was due to the continued complat 
ency of all of us 

Three days after that Mr. Willian 
K. Batt, who was Number 2 man in 
OP.M., and is president of the illus 
trious SKF Industries sald. At last 
we Americans are embarked upon a 
war which we might not win! 

And then, two days after that, Ad 
miral Stanley, also a member of the 
Pearl Harbor Commission, reiterated 
that it was unfortunate for America 
that the war experiences hitherto had 
served as a very bad apprenticeship 
for the sort « 


f war in which, at last 
we were engaged 

There is not likely to be any very 
strong applause, at the hearing of 
such statements as those, but you 
We are face 
» face with something we have got 


have got to hear them! 
t 
to meet with every resource, and all 


the courage and all the spirit of sacri 
fice that we, as individuals and as a 
nation can demand. 

There was a man in Galilee, nine- 
teen hundred years ago, who said to 
pretty well every audience he ad- 
dressed, ‘Take heed how ye hear! 
It seems to me that these days we 
need someone to go in and out among 
us saying “Take heed how ye read!” 

I am certain that the press of 
America, under tremendous difficul 
ties and handicaps of which we lay- 
men know very little, is endeavoring 


Dr. Charles Copeland Smith 


is best it may to bring the truth of 
the world situation home to us, to 
make us realize how ominous is the 
situation. And, yet, somehow such 
is our congenital optimism that we 


only pick out from what we read the 


bright spots, and fasten our minds 
ind our emotions upon them 

Let's take the facts! 

We are in for a long haul. There is 


needed not merely a strong, but an 
enduring pull 

Mayor George Fielding Elliott said 
three weeks ago, there was not one 
single German Division so badly 
lamaged or so utterly smashed that 
it couldn’t be reshaped, resharpened 
for the spring offensive that Europe, 
tonight, dreads more than it dreads 
death itself! 

This time Hitler will make his 
deadly route this one objective, those 
(‘aucasian oil fields. And if he secures 
their oil reserves, well, then, ten 
years, thirty years, who knows? He 
will be knocking at the western gates 
of India just as tonight Japan is 
within those gates 

And, as for the Paciti 


why in the last fifteen days Japan has 


situation, 


idvanced her battlefront fifteen hun 
That battlefront, tonight, 
reaches as far as from the New Jeffer- 
son Hotel in St. Louis, Missouri, all 
the way to Liverpool, England, 4300 


dred miles. 


miles and then some! 

That’s the sort of situation that 
we, all of us not the men in the front 
line merely, are in. 


* * * 


Wt have made a stab of getting 
ready to face war for nearly 
two years. Why is it that this day of 
preparation is so interminably long? 

One reason is that we have affilia- 
tions with the ends of the earth. And 
for us to be militaristic, would be for 
us to deny ourselves. That has been 
our problem, from one end of Amer- 
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ica to another. And for us to be able 
to conceive of anything other than 
that proved to be a psychological im- 
possibility. That was the greatest psy 
hological problem that history has 


ever contained 


fier N ol Course tnere Nia been 


inother reason which you know 
more about than I do, far more about 
it! | mean the problem of swinging 
over from radio cabinets and refrig 
erators and automobiles to something 
diametri ally opposite This achieve 
ment has been one of the miracles of 
industrial history and you know that! 
Then, of course, there has been an 
other reason. I don’t know whether 
I should mention it. We are all united 
now. But in the first six months of 
1941 we lost six million man days 
through strikes Three and a half 
million of them in our specifically de- 
Three and a half mil- 
220. 


fense industry 
lion man days of lost labor mean 
000 machine guns 

We lost eighteen million man days 
of labor in the second six months of 
1941. But, Pearl Harbor came to us! 
I sometimes wonder whether it was 
an unmixed disaster. I believe it did 
at last shake this nation out of its 
sleep. I believe that from that day 
we did at least begin to understand 


ET me tell you how we have been 
going places. You are Tool] En- 
gineers, the cream of the nation, the 
very nucleus of the nation from this 
viewpoint. Listen to your own story 

Until two years ago our total an 
nual production of machine tools sel- 
dom exceeded thirty millions of dol- 
lars. In 1940, seven months of which 
were devoted to what we all called 
then the Defense Program, we raised 
our total annual production of ma- 

hine tools from thirty million dollars 
to fifty million dollars. Last year, un- 
der the continued impetus of the de- 
fense effort, we raised our machine 
tool output to the magnificent total 
of two hundred million dollars. Then 
came Pearl Harbor, and now—I have 
the figures for January and February, 
1942-—-what do you think they are? 
Our machine tool output has already 
reached a total that annually will rep- 
resent not millions of dollars but bil- 
lions of dollars. 

And, that bottleneck is_ broken, 
the greatest mechanical bottleneck of 
all. And, I am certain the men in this 
room and the 10,000 others that they 
represent throughout America are to 
be heartily congratulated upon that 
magnificent story. 

How many medium sized and heavy 
tanks to do you think we were mak 
ing in these United States, two vears 
ago today? Well, we weren’t making 
one a month as it was something less 





than twelve per annum. W! 
think the story has been since | 
Harbor? In February, 194 
shortest month of the year, A 
Industry manufactured 1 
2800 medium tanks 

What about airplanes? | 
uughout A 


every tvpe of plane, we we 


ago today, thr 


ing rather under than over 


per month. Today, well, D 
son told the story just last we 
in the shortest month of the 
months after Pearl Harbor, A 
Industry produced more 
combat planes alone 


E are fighting for all that 
ization is; we are fight 
all that civilization means. It may 
a long fight, and to us, also, may 
come the guerdon of blood and sw: 
and toil and tears. And yet, so 
times I think God Almighty pay 
generation its greatest complime 
when he lays upon it his greatest | 
den. 
I like to think there will come 
day when, whatever the cost 


I 
and sweat and toil and tears, you a! 
I and all our land will say We 
never mind what it cost. If decen 
be reestablished, and if freed 
religion be re-enthroned, never 
what it cost. It was worth it 
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Here are some practical answers to questions Tool 





5, — Engineers asked at the A.S.T.E. St. Louis convention 
KEY TC 


What Tool Engineers Asked 
and what they were wld 


Cutting Tool Design 


Is it advisable to re-nitride high speed steel tools 
after resharpening? 


\ reamer nitrided gives at least twice as many holes pet 
grind as not nitrided, regardless of what you use it on. But 
you should cylindrically grind, or O.D. grind them after 
nitriding due to the fact in nitriding you get a little growth 
sometimes a couple of tenths, which makes the reamer 
oversized. Also, you get a little warping at times, so we do 
grind them after nitriding. However, when a manuta 
turer uses a reamer he, of course, grinds them on the O.D 
He doesn’t flute grind them and in that case it is not neces 
sary to renitride them. Where you want the nitrided sur 
face is in the flutes, to take care of chip disposal and back 
up the cutting axle. If you do regrind the flutes, re-nitrid 
ing might be necessary, though it may build up a brittle 
ness there that is not desirable. 

However, if you regrind the tool by grinding both the 
diameter, the O.D. and the face, then, of course, you want 
to renitride. But, if you only grind one surface, it is bet 
ter not to renitride 


@ € & 


To what extent are diamond wheels used today 
for making the edges of tools in production work? 


Diamond wheels are extensively used today in carbide 
grinding. Some of the carbide manufacturers recommend 
crystalline wheels for rough grinding, using a good flood 
of water and then the diamond wheel for finish grinding 
using a little kerosene, jet arrangement. You can get 1 
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200 and 300 grain diamond wheels. It does not seem that 
diamond wheels are being used to any extent today on 
inything but carbide. However, some manufacturers, 
do regrind high speed tools with a diamond tool 
claiming better finish and longer life for the tool than 
they get with an ordinary abrasive wheel. Others have 
found in using the diamond wheel that anything softer 
than 68 Rockwell C will rob the wheel of its diamond 
very rapidly. If you impart the diamond to thick grinding 
you actually tend to cut on diamonds rather than on the 
material you started out with 


9 & ® 


What progress is being made with carbide mill- 
ing cutters? 


They are coming quite rapidly. Some remarkable tests 
have been run. Carbide is coming and coming fast. 
Titanium tungsten carbide has been developed for steel 
jobs. When the war is over we will have time to learn 
more about how to tip these tools, how to grind them, 
what finishes can be obtained and types of carbide to use. 

Mr. Judkins of The Ford Sterling Company told the 
Southern Connecticut Tool Engineers’ Chapter a couple 
of weeks ago, “I think the last three or four years have done 


way with high speed steel in Germany and they have 


rone to carbide 

The Deputy Machine Controller of Canada has said 
that rapid strides are be ng made in Toronto. Ontario, 
sing carb tip tools. The war program is bringing that 


to the front. After the war is over you will see a much 
greater use ind propel V SO, OT ¢ irbide tipped tools. 


\ Calitornia machine works claims that more milling 
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with carbide is being done on the Coast than any place 
else in the country, particularly on alloy steel. They mill 
210,000 P.S.I. chrome-moly, 48 Rockwell C, better than 
157 surface feet, with straight milling cutters and face 
mills, continuously on production. 

On some jobs, they end mill two fluted ends, three- 
quarter inches in diameter, and run them 2,000 r.p.m. 
They run turn table jobs as fast as they can operate the 
turntable. 

They have found in all machining with carbides, on 
steel, that machining work dry gets a better result, unless 
there is a lot of flow of material. Soluble oil is the best 
medium there. 

They claim that running a job with soluble oil brings 
the piece off the machine quite hot. Running it with 
straight cutting oil makes the piece too hot to hold. Run 
it dry and there is no warmth in the piece at all; it is all 
in the chips. 

The number of pieces lost between grinds doesn’t ac- 
count for any difference in cost materially, because the 
gain is so great on the handling of the work. It is a much 
greater pleasure for the operator to work. The piece 
comes off cooler, running dry. Chip disposal is nothing 
—small chips, extremely hot when they come off. 

They get little tip breakage because when the piece 
starts getting hot, the operator cannot handle it with his 
hands—which isn’t very hot—they take the tools off for 
regrinding. 

They also claim to mill anything that can be milled. 
They run jobs with tungsten carbides, running 21,000 
r.p.m. 27 feed, removing 240 cubic inches of metal per 
minute. It is all in tool design. 


Salvage 


Many machine operators say they get more 
pieces from a cutter after it has been salvaged 
than they did when the cutter was new. What is 
the reason for this? 


There have been strange experiences along that line. 
First salvage companies do not claim to accomplish that 
except in the cases where they have an opportunity to 
change the rake, the clearance or other details of design, 
to suit a specific application. 

The superintendent of a plant in Milwaukee found that 
saws used for slitting aluminum piston skirts were used 
on 400 pistons before salvage. After salvaging, they de- 
livered 1200 to 1300 jobs. 

On that particular job the saw teeth, to begin with, 
weren’t suitable for the operation. Salvage resulted in 
giving the proper rake for aluminum. It also gave a tooth 
that was ground all over, whereas on the saws as bought, 
where the teeth were stamped out, they had been given 
only a sharpening grind on top. Salvage made the tool 
more applicable to that particular operation. 


To what extent has the salvage industry con- 
tacted hard chrome plating to build up the edges 
of reamers that are slightly undersize? The gaug- 
ing department of an eastern machine tool manu- 
facturer tried to build a chrome on the face of the 
tooth of a 5 inch shell reamer. It was virtually im- 
possible to get a deposit of chrome on the cutting 
edge. 


In order to grind the heel down to get a cutting edge, 
you will have taken off the chrome and lost your size 
again. But, if on the thousandths time you do get a de- 
posit on there, the first time you put it to work it will flake 
off. 

Probably a thousand important industries in this coun- 
try, at one time or another, have tried to build up reamers 
by chrome plating, without a successful accomplishment. 
There was a time, years back, when they used to heat 
up reamers and swedge out the teeth so as to restore the 
size and grind them back. That was very bad practice, 
and abandoned long ago, because it involved heat treating 
of steel of which nothing was known by the tool salvage 
industry. 

Most shops use a range of sizes, and even if chrome 
plating was successful, it would still be more costly than 
to resize them without it. If you have got one inch ream- 
ers that are below your useful limits, you probably use 
31/32nds, or 15/16ths. You have a better job if you will 
bring your reamer to that size and forget the plating. 


Aircraft Design 


Concerning the scarcity of aluminum alloys. 
Some few years ago most of our airplane parts 
which are made of aluminum alloy, were made of 
ST17, with a tensile strength of 55,000 pounds per 
square inch. During the past few years the airplane 
manufacturer, and engineers, have changed this 
specification to ST24 with a tensile strength of 
62,000 pounds per square inch, a difference of 7,000 
pounds. Now, there are some available stores of 
ST17. | would like to ask if it would be advisable to 
make parts from the ST17 instead of sending it 
back to the foundries and making it over into the 
$724? 


We are engaged in that very problem right now, of going 
back to 17ST wherever possible. Of course, we cannot 
feed these changes in very fast without causing a delay 
in production. I spoke here a moment ago about conver- 
sion. We are converting as many of our requirements as 
possible in order to conserve materials and to use up non- 
critical materials. And, this problem which you mentioned 
is being placed into effect as fast as we can. Of necessity 
we must leave that up to the designer and particular manu- 
facturer to feed that change in. 
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Answers 





isn't there a need for two new types of planes 
—a lighter pulling type, and a new type pursuit 
plane? 


We have certain basic types of planes that we must 
have to carry on the offensive. It has been our effort, 
up to this period here, to get the basic types which are 
‘pursuit and bombardment. But in the master plan we 
have other types. Some are just now going into produc- 
tion. Some will go in shortly. 

In the battle of Crete, the Germans used a great num- 
ber of gliders. That is strictly a German development, 
primarily brought about during a period when Germany 
was disarmed. They resorted to the glider as the means 
of building up an air force, became expert in their use 
and during that experience determined that it was possible 
to tow behind an airplane a large glider which could carry 
up to twenty-five men, or equivalent materials. 

We, too, have studied this problem and are engaged in 
obtaining that type of equipment. As the war goes on, 
we will find other needs. We are engaged upon a tremen- 
dous program for transport airplanes. 

We must cross the two largest oceans of the world. We 
must haul a tremendous quantity of supplies to back up 
the fighting forces. We believe we can do this to a great 
extent by air. We know we must do it. Therefore, in 
the master plan we have both these airplanes that are 
mentioned. 

We have the designers carry on their boards improved 
types in order to maintain the best poker hand. So, as 
fast as possible, and when required, we will of necessity 
have to change types and introduce other types and make 
obsolescent some of the types we are now using. 

As you know, in the last war we had tremendous use 
from single engine, two place observation type plane. This 
airplane was used for reconnaissance flights and for the 
observation of artillery fire. That particular type of air- 
plane cannot survive in this type of aerial warfare. We 
now require high speed, high altitude airplane to get in- 
formation on the enemy and its dispositions. 


e & a 
Is there any set system used regarding relation- 
ship between a subcontractor or main contractor, 


or is that arranged between prime and subcon- 
tractor? 


The airplane itself, which is primarily the air frame, 
as we call the body, is usually built by the prime con- 
tractor or under his direct control. The various other 
items in our business we call government furnished equip- 
ment. Those items are purchased direct by the govern- 
ment. Delivery requirements are handled in two ways. 
First, we may call upon a manufacturer “A” to increase 
his delivery schedule beyond the capacity of his own fa- 
cilities. We suggest to him, then, that he arrange a family 
of subcontractors. That is a contractual arrangement be- 
tween the prime contractor and the subcontractor. 

Second, the air corps itself may select an organization, 
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bring them in, and draw the prime contract direct, calling 
the two parties together for their own contractual rela- 
tions and requirements, such as patents, etc. 


A very serious and delicate subject concerns in- 
spection tolerance limits. One authority when 
asked about them merely stated that when you are 
in the air you cannot get out and walk. But there 
are parts which absolutely do not need to be built 
to the tolerance limits that they have to be held to 
today. Relief from this would be a big help for 
increased production. Why can't these limits be 
relaxed? 


That is an age-long question. For years it has wound 
up many conferences, which indicates that it is a progres- 
sive condition. 

During the peacetime era it was necessary for the Air 
Corps to make the equipment last as long as possible. Spe- 
cifications were based on a predicted life of the airplane. 

Three years ago, when we started on this program, one 
of the first things we attempted to do was open up on 
our inspection requirements. We intend to do it, and are 
doing it, but as with many other things it depends upon 
the human element. 

Inspectors in the field authority have been given con- 
siderable leeway to accomplish the opening up of produc- 
tion requirements, but that depends to a great extent on 
the individual. Frankly, the question goes right back to 
the Tool Engineers. We crave suggestions from industry 
as to how we can speed this thing up. We are not hide- 
bound about this. 

As you know, ti.. _r Force, itself has been expanded in 
a tremendous way. We do not have a great number of 
experienced people. We have had to spread experienced 
people out very thin. But, we ask your cooperation in 
accomplishing this one particular thing. That is how can 
we speed this thing up? 

We would like to have brought to our attention your 
views on this matter and your suggestions. We have a 
very precise item of equipment on which life depends, 
and as we said last year, you cannot get out and walk, 
but on the other hand the wartime requirements are ,from 
the standpoint of life and the equipment, much less than 
in normal peacetime expectancy. Therefore, we would 
like to take as many shortcuts as possible without endan- 
gering life and upsetting the mission for which the air- 
plane was built. We must make a long range bomber which 
can go to the objective and get back. If we can assure our- 
selves we are doing that we want to take the necessary 
shortcuts. 


What is the relative importance of the speed 
with which engineering changes must be accom- 
plished? Is there a classification of the different 
types of changes which Tool Engineers are asked 
to make? 
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The matter of changes falls within three categories. In 
the first category is a safety change, where it is deter- 
mined by test that a change must be made in order to 
maintain safety of equipment and personnel. That takes 
first priorities and it is mandatory that we stop produc- 
tion and get that change into effect. 

The second change is an operation change. That is the 
change I spoke of a moment ago where after the airplane 
has been submitted to combat we find a certain change 
will improve the combat effectiveness of the airplane. 

The third change, and last priority, is a change which 
will give us increased performance. That is, it will make 
a superior workman out of the airplane and that of neces- 
sity must take the last place if the airplane itself can main- 
tain its combat relation with the enemy airplane. 

A good example of that is during the battle of England, 
the British attempted to use up their Hurricanes first until 
they arrived at a point where they could not outcombat 
the Messerschmit. Then they introduced the Spitfire. 


Concerning shortcuts, | would like to know to 
what Division should a manufacturer who can pro- 
duce more in less time offer his methods for the dis- 
semination of that knowledge to the industry? 


For the aircraft industry, if you have that information, 
address it to the Assistant Chief of the Materiel Com- 
mand, Wright Field, Dayton, Ohio. It is then our re- 
sponsibility to analyze this and present it to the industry. 

If it is a matter involving engineering, the Project 
Officer, we will say on the Flying Fortress, is responsible 
for the engineering of this airplane. He will call a con- 
ference of the engineers building the Flying Fortress and 
will discuss the availability, and the practicability of doing 
this job. If it is a production method, it should be brought 
to the attention of the Air Corps Inspector or Air Corps 
representative in that particular factory, or area. 

If you do not have an Air Corps representative or a 
Naval representative in your plant or city, you can write 
to the District Supervisor of that area. 


In '33 and '34 when the German Government was 
going into their big expansion program, they pro- 
duced considerable numbers of Messerschmit and 
Junkers. When they let any contract on those 
models the design was frozen. Is there any differ- 
ence, any tactical reasons why, if they could do it, 
we cannot? 


The tactical reason was demonstrated by the British. 
The British were flexible in their design and they beat the 
Junkers and the Messerschmits. It is true the Germans 
did freeze. It is true they had quantities of airplanes, but 
the performance was inferior to the British. 





Cutting Fluid Data—O. W. Boston 


1. In general, cutting fluids should be applied (in large 
quantities at the highest velocity possible without splash- 
ing) directly onto the tool point where the chip is being 
formed. From three to five gallons for each single-point 
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tool is most effective. Particularly when applied to car 
bide tools, the cutting fluid should flood the tool before 
the start of the cut and be applied continuously during the 
cut. Rapid change in temperature is injurious to most 
tools. The use of sulphurized oils on carbide tools is re- 
ported to be injurious to the tools. 

2. Cutting fluids should be kept clean, that is, free from 
suspended chips, bacteria, and high acidity. 

3. Cutting fluids should not be allowed to become too 
warm through use. They should be cooled if necessary to 
keep them below 110 deg. F. 

4. For most metal cutting operations at high speeds, 
water emulsions of soluble oils should be used for long 
tool life on most steels. 

5. On complicated machine tools, such as automatic 
screw machines, gear cutting machines, and other special 
machines, where the lubrication of the machine tool is 
influenced by the nature of the cutting fluid, emulsions 
may have to be made rich, say 10 parts of water instead 
of the normal 20 to 40 parts of water, or oils may have to 
be substituted. 

6. On some jobs, as milling and drilling which are done 
at relatively high speeds, emulsions are many times re- 
placed by oils in order to provide better lubrication of the 
flutes or chip space of the cutter to facilitate chip removal. 

7. Sulphurized oils or oils containing active sulphur are 
recommended for machining tough steels where an emul- 
sion is unsatisfactory. Oils containing a small amount of 
chlorine may be used on hard steels. Care should be taken, 
however, to make sure the chlorine is stable and unobjec- 
tionable. 

8. On the low cutting speed operations, such as tapping 
and broaching where the elementary type of chip is 
formed, sulphurized oils for ductile steels or chlorinated 
oils for hard steels are effective. 

9. In machining operations involving a number of types 
of cuts, such as turning, forming, threading, etc., the oil 
best suited for the most difficult operation, such as thread- 
ing, is often necessary. 

10. In machining brass which shows no change in cut- 
ting pressures with various cutting fluids, it is advisable 
to apply a cutting fluid to function as a coolant. Inas- 
much as most free-cutting brass is machined in automatic 
screw machines, an oil is advisable. A paraffin or light 
mineral oil may suffice, or the mineral oil blended with 
10 per cent fatty oil may be used to advantage. Sulphur- 
ized oil should not be used on copper and its alloys inas- 
much as they tend to discolor the material. 

11. Magnesium and its alloys should be machined with 
heavy feeds and tools kept sharp. For this reason, carbide 
tools are preferred for high production work. If the metal 
is machined dry, powdered asbestos should be kept avail- 
able to smother flames should a fire start. Emulsions of 
water should not be used on magnesium, but, if a cutting 
fluid is desired, kerosene or a mineral seal oil is recom- 
mended. 

12. In machining aluminum in high-speed operations, 
emulsions are generally used. To secure a high quality of 
finish, 10 per cent kerosene is added to the emulsion. For 
threading, a light mineral oil may be used. 

13. In turning Monel metal, it has been found that an 
emulsion gives a slightly longer tool life than a sulphurized 
mineral oil, but that the latter produces broken-up chips 
which in many instances are very desirable. 
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and are recommended by Warner & Swasey, as a per- 


manent setup to handle wide varieties of bar work. 


In this tooling plan the large flanged type tools 
remain mounted on the turret. This arrangement 
permits an infinite number of setups by simply 
(1) changing collets and bushings, (2) grinding 
cutters, (3) setting cutters, and (4) setting stops. 


Adjustable features on these bar tools quickly 





set cutters to new sizes. Only on extra long 





run jobs may it pay to change this tooling setup! 


Check your turret lathes doing bar 
work against this recommended per- WARNER 
manent setup. If you need additional & 

Warner & Swasey Tools to adopt this SWASEY 


time-saving setup, select sizes from Turret Lathes 








your Warner & Swasey Tool Catalog. Cleveland 
: ie lete d hese tool d 
You CAN TURN IT BETTER. FASTER. FOR Complete descriptions of these tools are found in 


the Warner & Swasey Tool Catalog. Z poe do. 
SS...WITH WARNER & SWASEY TOOLS not have your copy, write for it. a) 









is stripped for ACTION 





For more than 60 years, The L. S. Starrett Co. 
has offered tool buyers and users an almost un- 
limited selection of precision measuring tools. 
Now, in order to make available a larger supply 
of the more essential tools, we have eliminated 
slow-moving items, odd sizes and minor varia- 
tions that have formerly been available. This 


change in policy will in no way limit the quality, 
sagas or STARRETT MICROMETER No. 436 


This model can be substituted readily for many 
permit us to concentrate our efforts on the types similar models temporarily discontinued from 
the Starrett line. No. 436 is available in six 
and sizes of tools that are most widely used and sizes, 1 to 6 in. inclusive. Rigid yet light black 
enameled frame, quick reading graduations, 
which are most essential in war production work. decimal equivalents on thimble, popular priced. 


‘accuracy or usefulness of Starrett Tools. It will 


THE L. S. STARRETT CO*ATHOL *MASSACHUSETTS ° U. S. A. 


World’s Greatest Toolmakers 
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FLAME CUTTING 


Oxy-acetylene flame cutting has sprung into sudden prominence through its tremen- 
dous usefulness to the Tool Engineer who must speed production on vital war 
equipment. Broadly, what it will do is known to most engineers. In particular, | 
there are details about which many engineers may be in doubt. This data sheet is 
provided to clear up problems concerning the approximate width of kerf and 
speed of cutting produced by oxy-acetylene flame on various thicknesses of steel. 
The illustrations show typical application. 
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Courtesy Acme School of Design, South Bend, indiana 


NOTE: This is the seventh of a series of Dota Sheets which will be published in THE TOOL 
ENGINEER hereafter. A handy three ring binder can be secured at any book, sta- 
tionery, or dime store and will hold the sheets for convenient and frequent reference. 
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SPLITTING THE CUT. The two tools, 


front and rear, compensate and eliminate strain. 





A clean, speedy job in one operation on an 


18” Lodge & Shipley Manufacturing Lathe. 





WE FLY THE ALL NAVY "E” PENNANT 














A 


oe. 
a i 


THE LODGE & SHIPLEY MACHINE TOOL co. 


CINCINNATI, OHIO, U.S.A 


ENGINE /ROROR En SOnOn ©, AUTOMATIC LATHES 





~ TPRODUCTION PERSPECTIVES. . 


News, Review of 


Production 


ORE than 20,000 machine tool units, valued at 

$85,000,000—that’s the tool industry’s account- 

able monthly contribution this early in 1942 
to War Production’s goal of 45,000 tanks, 60,000 
planes, 20,000 anti-aircraft guns and 8,000,000 tons of 
shipping for the year. 

Not so easily totalled, but equally important, is the 
Tool Engineers ingenuity exercised toward increasing 
efficiency of machinery already in production, and of 
finding new uses for old machines. 

A tool salvage company reports receipt of a cutting 
tool—dated 1912—for restoration. The tool will not 
stand much show against 1942 metals and jobs, but 
it can do something, where nothing might otherwise 
be the case. The scrap bins are paying better divi- 
dends than this example might lead one to believe, 
however. 

An automotive firm chipped the rust off 50 anti- 
quated machines which had been consigned to the 
“graveyard” as many as twenty years earlier. Among 
these was a 30-ton Ingersoll planer type mill, which 
has been set to machining tank parts. An ancient 
cylinder grinder has been adapted to a grinding opera- 
tion on aircraft engines. 


Mass 


Manufacturing 


ZI 

Further, Tool Engineers have introduced mass pro- 
duction to the tool-making business. Because of the 
difficulties of obtaining expert toolmakers, who re- 
quire five or six years training, production managers 
at Willys-Overland were faced with the problem of 
using semi-skilled labor to turn out intricate gun 
parts. Approximately 30 hours of expert hand filing 
was required after machining was finished on each 
piece. To get out 10 guns a day would take 300 hours, 
or 37.5 tool-makers per day. The operation was broken 
down. In place of having one man file 30 hours, ap- 
proximately 30 men filed for one hour each. It was 
necessary only to educate each man for a small part 
of the total filing, in which he could become proficient 
in 30 days. 

In an open letter to major prime contractors, dated 
April 15, Donald M. Nelson asked that more work be 
spread among other firms, whenever deliveries can be 
hastened by this policy. “More subcontracting will 
help win the war,” the letter stated. A week earlier, 
Price Administrator Leon Henderson had cleared a 
stumbling block for subcontracting for the Norton 
Company of Worcester, Mass. By approving a 3.8% 
increase in the maximum price for 150 Model No. 26 
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MOST WOMEN GET 
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A TUG OF WAR IS ALRIGHT AT A PICNIC... 


BUT BROTHER THIS WAR IS NO PICNIC— 


SO LET’S PULL TOGETHER AND 


NOT AGAINST EACH OTHER 





we must save and conserve tool steels; then naturally 
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of Eureka tool steel and alloy electrodes. 


SUPPLY CO. 


222 LEIB ST. 
DETROIT MICHIGAN 
















Hydrolap Machines, Norton was able to cover addi- 
tional costs in production and sale of the units built 
by other companies. A similar order was passed, 
facilitating manufacture of production drilling ma- 
chines by Defiance Machine Company of Defiance, 
Ohio. 


“Production lines are battle lines,” said Mr. Nelson. 
“Let’s use all the production we've got.” And that ties 
in with an interesting story on conversion, where a 
conveyor and assembly line have been mechanized, 
just as has the battle line. 


Conversion 


Conversion is a broad term, and it covers more than 
taking a tool off one job and adapting it to another. 
It covers facilitating the change-over, getting the job 
to the plant, even though actual plant equipment may 
be pretty well suited to a war job as is. That’s also a 
distribution problem, but in its relation to the na- 
tional effort, it’s conversion in the best sense of the 
word. And that’s where the story of a “mechanized” 
assembly or conveyor line comes in. 


Over in Michigan’s Irish Hills, a motor truck loaded 
with 20,000 small iron castings rolls from one factory 
to another, stopping at six different plants in three 
cities. The daily round trip totals 125 miles. This 
came about after an automotive supply company un- 
dertook manufacture of a certain shell, and discov- 
ered that the small “fuse hole plug” required casting, 
annealing, machining cadmium plating and thread 
protectors before it could be assembled in the shell. 
The prime contractor lacked equipment for these 
operations. But firms which could handle the work 
were found in towns as far distant as 55 miles. A 
truck route was charted, beginning at the foundry 
which was located in the prime contractors home 
town. Each morning, the truck picks up 20,000 cast- 
ings from the foundry, delivers them to the annealing 
plant, where it takes on a similar number of annealed 
pieces, and so it proceeds on its rounds. At the plating 
plant, thread protectors, which are delivered via a 
motorized “sub-assembly line” from a plant 70 miles 
distant, are added. Actually, such long distance as- 
sembly lines are not new. More than 15 years ago, 
Henry Ford started his village industry project, where 
small plants were organized within a sixty mile radius 
of the huge Rouge plant to supplement production 
on automotive parts. 


Concerning conversion of machine tools in the sense 
of adaptation to new tasks, every plant or company 
has reports like this: A transmission pinion for a light 
vehicle has been regularly produced on a sequence of 
39 machines, including 194 tools, dies, jigs and fix- 
tures, 153 precision gages, some furnaces and straight- 
ening presses. Came war and a new job—to mass pro- 
duce pinions for tanks, whittling down a 3-foot, 125- 
pound bar of forged steel. “Tooling up” this conver- 
sion job begins with scrapping the forging and trim- 
ming dies, each set of which required about 600 man- 
hours to make. They were built to shape a 6-pound 
billet. And you throw aside all the tools, dies, jigs and 
gages. What you have left are the machines and the 
“know-how” required to re-arrange them. 
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MOLYBDENUM ENLISTS FOR THE DURATION 


The enormous increase in requirements of molybdenum has necessitated the War 
Production Board Order M-110, placing molybdenum consumption under allocation 
control...Our metallurgical research staff is fully engaged in war work. At our mine, 
mill and converting plant, every effort is being made towards maximum production. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED @ FERROMOLYBDENUM «- CALCIUM MOLYBDATE 
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No. 33 SIMPLEX 
PRODUCTION MILLERS 


NOW AVAILABLE... JUNE DELIVERY 


Table Feeds— 36’, 50”, 60.. .Table Width 13” 
Net Weight of 36° Model — 5100 Lbs. 
Each machine is inspected according to meth- 
ods and tolerances of Schlesinger Standards 
which are used by U.S..Government and British 


Purchasing Commission inspectors. 


CONSULT OUR NEAREST DEALER 
Bradley Machinery Co. State Machine Tool Co. 
Rockford, I 


inois Milwaukee, Wisconsin 


Charles W. Stone 


Minneapolis, Minnesota 


W. H. Scheer 


St. Louis, Missouri 
George Taylor 
Boston, Massachusetts 
Triplex Machine Tool Co. 
New York, New York 
Joseph F. Phum 


Cincinnati, Ohio 


R. L. Crane Machinery Co. 
Buffalo, New York 
Dixie Mill Supply Co. 
New Orleans, Louisiana 
Joseph Monahan 
Grand Rapids, Michigan 
George D. Miller Co. 
Cleveland, Ohio 
Owens Machinery Co. 
Syracuse, New York 
Oatis-Booth Mchy. Co. 
Toledo, Ohio 
Pioneer Eng. & Mfg. Co. 
Detroit, Michigan 
NSectiaele siclelde Mm Ol Jol al Ofee 
Los Angeles, California 


William K. Stam 


Pittsburgh, Pennsylvania 


Masco Equipment Co. 


Dallas, Texas 


F. W. Schiefer Mchy. Co. 
Rochester, New York 


*Indianapolis, Indiana 
*Philadelphia, Pennsylvania 
*All Canada 


*Handled through the 
Milwaukee Office 


BUILT BY 


STOKERUNIT CORPORATION 


4548 W. MITCHELL ST. MILWAUKEE, WIS. 


BUILDERS OF SIMPLEX PRECISION BORING 
MACHINES AND PLANER TYPE MILLERS 








Practically every machine tool builder is today ac- 
tively converting to a 24-hours-a-day, seven-days-a- 
week basis, George H. Johnson, president of the Na- 
tional Machine Tool Builders’ Association and presi- 
dent of the Gisholt Machine Co., told machine tool 
builders at the Spring Meeting of the Association held 
at Chicago. 

“All of the reasons,” Johnson said, “which any one 
of us might bring forward to explain why some of our 
machines are idle eight hours out of 24 or on Sunday 
would seem pitiful to an American private helping to 
hold Corregidor. We in this industry must do what 
it seems impossible to do. We must get and hold 168- 
hour operation.” 

Continued occupational deferment from the draft 
is by no means assured, Johnson said. The industry 
must be prepared to employ and train men beyond 
the draft age, men with many dependents, men with 
physical impairments and women. We will be partic- 
ularly grateful to designers and engineers who over 
the last ten years have contrived to plan machine tools 
in such a way that their operation involves the use 
of push buttons and easily handled levers rather than 
the exercise of muscle.” 


Labor 


There’s been considerable talk concerning vacations 
—whether they should be taken or not. Here’s WPB’s 
policy: “Experience here and abroad is indicating 
that the worker, even when stimulated by the urgency 
of the Allied war situation, cannot work long hours 
and maintain peak output indefinitely . . . After the 
extensive overtime and the added emotional strain of 
the war effort, we can be sure some rest period this 
year is going to prove doubly effective in the restora- 
tion of his energy and determination . . . It is partic- 
ularly necessary that American industry show its in- 
genuity in securing the vacation benefits without pay- 
ing a counterbalancing cost in productive hours lost. 

More than 500 American firms have organized 
labor-management committees to consider and foster 
ways of improving production output. This is in ac- 
cord with the production drive. Part of this effort is 
devoted to facilitating workers’ transportation, con- 
serving consumption of gas and rubber. 

Ten employes of the Barber Colman plant in Rock- 
ford, Lll., bought and rebuilt a hearse using it for 
transportation to work to save their tires. The Bald- 
win Locomotive Works at Eddystone, Pa., reports that 
their workers have organized a co-operative bus 
service. 

Noticeably lacking from this month’s labor news 
are the reports of jurisdictional labor disputes. In 
fact, more stress is being laid on man-hours lost 
through industrial accidents. 


Expansion 


Construction costs for 1942, it is estimated, will ex- 
ceed $13,000,000,000. Of this sum, hundreds of units 
of 3, 4 and 5 millions are being expended all over 
America for tool shops—new or as additions to pres- 
ent structures, 

The Farrell Birmingham Company of Ansonia, 
Conn., is one which is putting up a new plant in north- 
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WHAT PRICE CARBOLOY? 


Since October, 1928, Carboloy Company, Inc., has con- 


tinuously passed on to industry, savings in cost that 
could be effected without detriment to the broad de- 
velopment program being carried on. Under this policy— 
despite years of profitless operation—a total of seven 
price reductions were made. Beginning in 1930, the price 
of a 221% 


has been steadily reduced from an original $1.00 per 


gram standard Carboloy tool blank, for example, 


¢gram—to as little as 7'4c per gram today. In larger sizes 
minimum prices per gram are even lower. Prices of com- 
plete Carboloy standard tools are now close to the best 
grades of steel tools. 

Background for this development has been the worst 
depression in the nation’s history—poor years for the 
costly development work needed. But from that work 
have come vast strides in processing—refinements of the 
original carbide—many new carbides—new machines, 
new grinding wheels, new techniques of design, appli- 
cation and maintenance—extensive training of man- 
power. 

Today—in the midst of the most crucial production era 


in its history—America is reaping the benefits. It has the 











vital carbides in unprecedented quantities—completely 
independent of outside manufacturers. It also has the 
knowledge to employ those carbides effectively—to obtain 
performance in the order of 20 to 1 over ordinary tools. 

Contributing largely to reductions in cost has been the 
steady trend towards standardization and mass produc- 
tion techniques. Originally, practically every piece pro- 


duced was ‘Shand made.’’ Today, automatic presses— 
operating 24 hours a day—are turning out thousands, 
millions of blanks for the nation’s war plants. A large 
proportion of Carboloy production is now standard. Con- 
tinued effort is being made to further divert special 
requirements into standard lines. For, greater standard- 
ization means greater output—greater economy—greater 
aid towards Inc., 


victory. * * Carboloy Company, 


Detroit, Mich., Chicago, Cleveland, Los Angeles, Newark, 


Philadelphia, Pittsburgh, Seattle, Worcester, Mass. 


CAIRBOLON 


Reg. U.S. Pat. 


TOOLS « DIES « GRINDING WHEEL DRESSERS 











domestic capacity to produce—is actually producing— CORE BITS « MASONRY DRILLS + WEAR PARTS 
MANUFACTURERS OF TOOLS, GAUGES, ETC., SUPPLYING PRODUCTS TIPPED WITH CARBOLOY CEMENTED CARBIDES 

B.C. Ames Waltham, Mass. A. A. Crafts Boston Gen.Eng. aah tong Lovejoy Tool, Springfield, Vermont | Option Too! & Mfg. . Pittsburgh | Landon P. Smith, Irvington, N. J. Super Tool... ... ... Detroit 
Apex Tool & Cutter, Shelton, Conn. Criterion Machine Wks. Genesee Tool Fenton, Mich. Madison Mfg juskegon, Mich J. S. Popper, Inc., Union City, N.J. Sommer & Maca Glass Machinery Trubor Tool..... . Yonkers, N.Y. 
Barber-Colman Rockford, 11). Beverly Hills, Calif. Giern & Anhoitt Too! Detrost McCrosky Too! ane os Pa. Production Too! Co. of America Tungsten Carbide Too! ‘ont 

Davis Boring Too! St. Louis Goddard & Goddard Detroit Midwest Too! & Mf Detroit Detroit United Twist Drill & Tool, Chicago 
ae a Reeder Carbide T Det Sprague & Henwood, Scranton. Pa. | Van 'Keuren Co. Boston 
Carbide Tool Chicago Detroit Boring Bar Detroit ham Tool . .Detroit Me! Gage. 4 w Carbide Too! rort Standard Gage, Pough NY lan Keuren 

Henry Disston & Hartley Wire Die Morse Detros R. 4 M. Mig. Detroit ’ Harry W. Wagner... . New York 
Cleveland Cutter & Reamer Standard Too! Cle Walken T. 

Cleveland Phiiadeipnia T ion, Conn Morse Tout Drit! & Machine Scully Jones Chicago .. 

Eci Counter Detrost Kelly Reamer Cleveland New Bedford, Mass. id Cor; Dayton, Ohio Staples Too! & Engineering Wendt-Sonis Drit! Wks. 
Cleveland Twist Drill..Cleveland | 5-Geti-O Corp. Detroit | Kiffer Too! & Die Cleveland | Motor Tool Mig. Detroit | Ralph Shipman... Sunbury, Pa. Cincinnati . Mo. 
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ern New York state. Plans provide for a one-story 
steel, brick and glass manufacturing building, with 
three craneways. Overall floor space measures 603 
by 203 feet. 

Allegheny Ludlum Steel Corporation has made 
sufficient research over a ten year period into salvag- 
ing alloy metals from grinding and other machining 
operations, to warrant construction of a metals sal- 
vaging plant. 

Carbide Tool Company of Chicago is adding 6,500 
square feet to its plant, investing $200,000 in carbide 
and high speed steel machining equipment to pro- 
duce milling cutters, form cutters, counterborers, 
reamers and special production tools. 

The Independent Pneumatic Tool Company, manu- 
facturers of Thor portable Pneumatic and Electric 
Tools, is continuing its expansion of nationwide serv- 
ice facilities. The opening of a new Detroit building 
marks the completion of the fourth such new service 
station within the past 15 months. Others have been 
constructed in Philadelphia, San Francisco and St. 


Louis. 


Materials 


Lessons in economic geography are not the least of 
the things we are learning today. We become more 
conscious of the origins of everyday facilities when 
we find out that we can’t have something, or our use 
is to be restricted. If you cannot get your favorite 
orchestra’s recordings you can chalk it up to a short- 


age of shellac, and you can chalk that up to the difh- 
culty of getting things out of India. That’s where shel- 
lac comes from. 

Though May steel plate output is forecast at 900,000 
tons, users with excessive inventories will not receive 
allocations for that month. Demand continues at least 
50% ahead of record output. 

About 500,000 tons of steel per year is the expected 
saving following curtailment of metal office equip- 
ment and household furniture. It remains to be seen 
what Tool Engineers can make out of machinery 
which the equipment manufacturers hope to convert 
to war production. Oddly enough, much of it has been 
switched over with good results. and sometimes with- 
out too much alteration. There has always been a 
kinship between a typewriter and a gun—though the 
age-old question of the relative power of words over 
bullets seems to have been pretty well settled by the 
government, 





STEEL SUBSTITUTION 


Tool designers have been asked by the War Production Board to help meet 
the problems arising from extreme scarcity of certain types of steel. 

There is a real shortage of alloys. Many of the present specifications are 
impossible to fill. 

Before he sends out a print, a tool designer should review the available 
steels. This would save delay and confusion caused by sending out prints call- 
ing for types of steel which cannot be obtained. In many cases substitutions 
can be made. In some cases they must be made. 

Often a fabricator suggests a substitution, based upon his knowledge of 
the steel situation and upon experience which dates back fo the time when 
present types of steel were not made and other types were satisfactory. These 
former types may be available and acceptable. 

An impression that HS Moly steels are not HS steels should be corrected 
HS Moly steels ARE HS steels. The supply of any HS steel is very critical and 
designers should substitute other types whenever possible. 

Designers can greatly speed up the tool situation by taking these factors 
into careful consideration right at the start. 
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FIXTURE 


A spring jig with solid clamping, as 
built only by Swartz. A heavy die 
spring prevents parts loosening if 
heavy drill pressures force the 
work lower into the adapters. 
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Rapid Tooling 


with cast plastics 


DR. K. J. LEEG, Ph.D 


Director of Research, Plastics Division 
Baker Oil Tools, Inc., Los Angeles, Cal. 





Plastic dies applicable to metal forming 
offer Tool Engineers possible advantages 
in rapid tool production and low tool cost 


YNTHETIC resins and plastics 
have been used by a western 
tool manufacturer* for many years in 
the production of oil well cementing 
tools. When used with due considera- 
tion of their applicability, these ma- 
terials have been found to be excellent 
for some structural equipment. A few 


years ago the idea was conceived of 
using cast phenolic plastics and a 
great deal of research and develop- 
ment work has brought about a resin 
which is now used to advantage in 
numerous oil tool specialties. 

More recently, development work 
has been carried out on the applica- 
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tion of this casting resin to certain 
tooling operations, both in oil tool 
manufacture and in other industries. 
Cores and molds of plastic are used in 
the manufacture of plastic parts for 
oil tool equipment. 


Hydropress Dies 


This led to the suggested use of the 
plastic for the making of dies for me- 
tal forming. Several companies were 
interested in this possible application 
and some of them submitted molds to 
be used in making dies for hydropress 
work (See Figure I). In some cases 
as many as eight or ten plastic dies 
were made in one plaster of Paris 
mold before breakdown of the mold 
resulted. 

These dies were tested in produc- 
tion in the forming of both aluminum 
and stainless steel in the hydropress. 
Stainless steel as heavy as .040” has 
been formed with no_ noticeable 
breakdown of the dies. The dies have 
particular advantages in that the 
sharp corners do not round off; they 
are easy to handle, light in weight, 
and easily and rapidly produced. A 
plastic die can be made from the pat- 
tern in from eight to twenty-four 
hours, and ordinarily will require only 
a very few man-hours of labor; thus, 
making the material of considerable 
interest from the standpoint of in- 
creasing production rates. 

In addition to the increase in pro- 
duction rates brought about by the 
short manufacturing cycle for produc- 





*Baker Oil Tools Inc, Los Angeles. 
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ing the dies, production rates are also 
increased by the fact that the plastic 
die is quite light in weight. This allows 
for easy handling and decreases fa- 
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tigue of the worker. The plastic has 
a specific gravity of about 1.25, and 
therefore, very large dies are light 
enough to be moved from place to 
place by hand, which saves consider- 
able time by avoiding the use of cranes 
and heavy equipment. 


Several Dies Per Mold 


Where mass production is neces- 
sary, the plastic can save additional 
time by the use of several identical 
plastic dies. This is possible because 
one mold can often be used for the 
casting of several dies, which are, 
therefore, identical. Since the cost of 
making these dies is relatively low, 
the amortization cost on the part is 
not increased appreciably by the 
making of several dies. 

After the work on hydropress dies 
had progressed fairly well, it was sug- 
gested that stretch dies be made of 
the plastic. This field is particularly 
applicable to the use of the plastic 
because of the large size of die neces- 
sary for stretch press work. These 
dies are ordinarily 2 to 3 feet long 
by 1% to 3 feet wide by from 6 to 
18 inches deep. A die of this size, 
when made of metal, is extremely 
heavy, which makes it difficult to han- 
dle and difficult to store. 

Plastic dies for this application 
were made and tested in production, 
proving that the expected results 
could be secured. (See Figure II). 
It was demonstrated in subsequent 
work that the die could be cast hol- 
low by using a removable core, thus 
saving some material and a great deal 
on the weight of the die. 
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Specifically, dies of approximately 
the size mentioned previously can be 
made with a total weight of from 200 
to 300 Ibs. The load applied to such 
a die is very small; therefore, a cored 
die is perfectly satisfactory provided 
that no large overhang of the die over 
the bed of the press is allowed. This 
is essential in the case of plastic, as 
it is in the case of other materials, be- 
cause a large overhang would allow 
for too much bending stress and 
would be likely to break a cored or 
even a solid die. 

It is relatively simple to avoid this, 
since only one dimension of the die 
must be considered because the stretch 
press is always longer than the die 
that is to be used in the press. 

If three or four heavy pieces of 
boiler plate of different widths are ob- 
tained and one is chosen in each case 


so that the overhang of the plastic 
over the edge of the boiler plate will 
not exceed 1 or 2”, no difficulties will 
be encountered. With this much tol- 
erance allowed, three or four pieces 
of boiler plate will cover the complete 
field of widths necessary for stretch 
press work. Following these rules, 
stretch press dies of plastic have been 
used and have done the job satisfac- 
torily. 


Double-acting Presses 


About the time that development 
work started on the stretch press dies, 
work was begun on the use of the 
plastic for making drawing dies for 
double-acting presses. (See Figure 
III). This is a rather severe applica- 
tion for the plastic, and an excellent 
test for its strength in production. 
Work has not been completed on this 
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@ The surfaces shown in actual contour in the above 
sketch are those broached in the breech housing of 
a naval gun. 


By methods formerly employed in producing the part, 
portions of it were milled and the remainder were 
shaped. The surfaces were finished by hand scraping. 


By broaching the job is done IN ONE-EIGHTH THE TIME 
required for the operations previously employed. 


Never before has speed in production been so vitally 
important. Broaching with Detroit Broaches can assure 
faster, more accurate resulis on many of your metal- 
cutting operations. 


DETROIT BROACH COMPANY 
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application, but every indication at 
the present time is that the plastic will 
be entirely satisfactory for this use. 
Dies have been made for the double- 
acting press and in test runs held 
up quite satisfactorily 


Toggle Press Forming 


The plastic has also been used in 
making dies for toggle press forming. 
Here again we have a very severe ap- 
plication for the plastic, but prelim- 
inary investigation has indicated that 
the plastic is strong enough to do the 
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work. On the basis of successes en- 
countered in the forming of metal, 
suggestions were offered that acrylate 
sheets might well be formed with plas- 
tic dies (See Figures IV & V). 

The first die made was one for a 
simple curve which required only a 
lay-over type die; that is, the simple 
curve required in the finished acrylate 
sheet was of such large radius that no 
clamping was necessary to obtain 
satisfactory forming. Dies for the 
forming of acrylate sheets must have 
the special.properties of uniform and 
rapid heat transfer to allow for the 
cooling of the acrylate sheet in rapid 
production work. The cast phenolic 
dies answered the requirements satis- 
factorily. 


Making the Mold 


Wooden dies for acrylate sheets do 
not show uniform heat transfer be- 
cause of the fact that the die must be 
made of several pieces and the joints 
show different heat transfer than does 
the body of the wood. 

The mold for the casting of the 
liquid phenolic can be made of many 
materials. Some examples of ma- 
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terials that have been used are: plas- 
tic, rubber, latex, wood, glass, plaster 


of Paris, hydrocal, bronze _nickel- 
plated iron, tinned iron, and other 
materials. 


In general the making of a mold 
follows this procedure: 

The pattern is made, usually of 
wood or hydrocal, of the article with 
allowance made for a single shrinkage 
of about 0.10” per foot. If the mold 
is to be made of plaster or hydrocal, 
the pattern is coated with oil and the 
plaster is cast around it with the usual 
care of determining the parting line. 
The pattern is removed, the mold is 
lacquered, and it is then ready for the 
production of plastic pieces. 


Latex Mold 


In order to make a latex mold, the 
pattern is coated with from twenty to 
forty coats of latex, and then a rough 
plaster backing is cast around it. This 
type of procedure is used where un- 
der-cuts occur in the casting. The 
plaster backing is merely a support 
for the latex mold. After the latex 
mold is made, it is peeled off the pat- 
tern and it is then ready for produc- 
tion. 
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To increase the life of a latex mold 
it can be lightly coated on the inside 
with lacquer to serve as a parting 
medium. The lacquer can be applied 
by dipping the latex mold in lacquer 
that has been thinned with seven or 
eight parts of thinner. 

If the mold is to be made of plastic, 
double shrinkage should be allowed in 
the pattern. The pattern is lacquered, 
the mold is cast around it, the pattern 
is removed, the mold is lacquered, 
and it is then ready for production. 

Glass molds are very satisfactory, 





but are ordinarily not obtainable in 
useful shapes. In some cases where 
the shape of the casting is not critical, 
glass molds can be found that can be 
used. Brass and bronze molds are 
more expensive in that they must be 
cast and then machined. However, 
for large numbers of pieces they are 
sometimes the best available ma- 
terial. Tin or tinned iron molds are 
quite satisfactory, but have relatively 
short life. Iron molds are not satis- 
factory unless they are nickel-plated 
or lacquered. 


Baking Temperature 


After completion of the mold, the 
desired amount of plastic, as calcu- 
lated by the volume of the mold, i 
mixed and poured into the cavity. 
The mold is then placed in an oven at 
a temperature of 100 to 170° F. and 
baked until set. The higher tempera- 
ture gives rapid setting and a some- 
what stronger product, but also gives 
a product with greater shrinkage. 

If a minimum of shrinkage is of 
prime importance, the plastic can be 
set at a temperature of 100 to 120° F. 
for a period of from one to four days, 
and a shrinkage of less than .002” per 
inch can be realized. However, if pro- 
duction is desired, the higher tem- 
perature should be used, and the plas- 
tic ordinarily will set in about two 
hours. In this case the shrinkage will 
be about .10” per foot. In order to 
mix the plastic in preparation for 
molding, about nine parts of resin are 
mixed with one part of catalyst and 
then filling material is added to as 
high as 35% of the finished article. 

The most common filling material 
used is walnut shell flour, used pri- 
marily to decrease the cost of the 
plastic. After the mixing is com- 
pleted, the liquid plastic is poured 
into the mold and brushed in much 
as one would brush in plaster of 
Paris. The mold is placed in the oven 
and the plastic baked until hard. 
After this baking procedure, the plas- 
tic piece is removed from the mold, 
lacquer is removed if it was used in 
preparing the mold, then new lacquer 
is applied, and the mold is ready for 
another casting. 


Plastics’ Limitations 


In considering the field of casting 
resins, we must also consider the limi- 
tations which must be imposed on the 
plastic. First, the plastic shows a 
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mold shrinkage due to its coefficient 
of expansion and to the fact that 
it is set at an elevated temperature. 
With reasonable control of the oven 
this shrinkage is fairly constant and 
allowance can be made for it; never- 
theless, it must be taken into consid- 
eration. Second, a very small amount 
of increased shrinkage takes place in 
the plastic over a period of years after 
casting. Third, one must not con- 
sider plastics for a given application 
without engineering the application 
according to the physical strength of 
the plastic. 


Physical Strength 


The plastic does not have the phy- 
sical strength of most metals, al- 
though in some cases, its strength- 
weight ratio is better than that of most 
metals. Fourth, it is not impervious 
to all chemicals. 

In general the chemical resistance 
of the plastic is very good. It is re- 
sistant to practically all organic solv- 
ents, esters, acetone, keytones, chlor- 
inated solvents, ring hydrocarbons, 
straight chain hydrocarbons, alde- 
hydes, phenols, alcohol, water, dilute 
acids, and organic acids. It is slowly 
attacked by strong acids in general 
and by dilute alkalies. It is fairly 
rapidly attacked by concentrated ox- 
idizing acids and by strong alkalies. 

A chart of physical strength of the 
plastic is given at the end of the ar- 
ticle. Where fillers are used, the 
strength and in some cases the chem- 
ical resistance is partially dependent 
on the strengths and resistance of the 
fillers involved. However, it has been 
found that walnut shell flour is a very 
satisfactory filler and that it changes 
very few of the properties of the plas- 
tic. 

The liquid casting resin which the 
aforementioned western firm uses has 
shown that its greatest field of use- 
fulness will probably be in industrial 
applications. It has shown excellent 
properties in the manufacture of tools 
for the forming of thin sheets of metal 
and the forming of most plastics. It 
doubtless has many more applications 
in tooling that will come to the fore 
with increased knowledge of the ap- 
plicability of the plastic. 

Work is being carried on at the 
present time to adapt and develop 
liquid casting resins for broader fields 
in an attempt to make production 
easier at this time when rapid produc- 
tion is so essential. 
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Physical Characteristics of Plastics 
Used in Rapid Tooling 


— oy “B" 
Mold Shrinkage—in./in. .0 to 8x10-3 8x10-3 
Specific Gravity ee 1.17 
Specific Volume—in.3/lb. .................... 22.8 23.7 


Tensile Strength, A" ig 

Sample—ibs./in.? ... yeaa incans ae 3600 
OP ae ee 

Modulus of Elasticity i in Flexure at stress 


of 1000 Ib./in.? , in Ibs./in.2x105 2.2.2.2... 2.6 2.6 
Compressive Strength, 

Gees OF WAI os kde. ee { Yield Point 9000 8100 

) Ultimate 9600 8500 
Flexural Strength in pounds per sq. in. .......... 9600 4000 
Shear strength—Ibs./in.? . .. . 4500 3800 
hapa Strength per inch of notch— 

/o""x'/." notched bar, Izod Test, ft. Ibs. ........18-.36 .18-.36 
Rockwell Hardness, 60 kg.—!/," Ball .............. ator 
Thermal Expansion, in. x 10°5/in./C° ... < 9.3 
Resistance to Continuous Heat—°F. ........... 160° 160° 
Softening Point ....... WO ee None None 


Crrebortien tae PAE ooo 554.2. ae ci sak eee peek 
Tendency to Cold Flow . None None 
Water Absorption .... 

Burning Rate ......... 
Effect of Age . oar eens 
eb een 


leas ae Nil 
Hardens & Darkens 


_._ | is ,. '.. Fae eres None None 

Effects of Strong Acids .. 4 _... Slight except oxidizing acids 
Effects of Weak Alkalies . . errr Slight Slight 

Effects of Strong Alkalies Decomposes Decomposes 
Effects of Organic Solvents Negligible 

Effect on Metal Inserts . . None after hardening 
Machining Qualities ...... — Excellent 
Clarity ... Opaque Opaque 
Color Possibilities Good Dark Colors 


Physical Test Procedures 
Tensile: 


Samples are cut from a 5"x2"x!/2" molded slab in such a manner that the finished 
sample resembles a dumbbell. The ends are made to conform to a standard 
neat cement tensile briquet and the center 1/4" has a cross-section of /4"x!/2”. 


The samples are tested on a standard neat cement tensile machine at a loading 
rate of 600 Ib./min. 


Compression: 


Compression samples are molded in a bar 1!/g" in diameter and 4" long. Two 
standard ASTM samples, 1'/," long, are cut from the bar. These specimens are 
loaded at a rate of 0.05 in. per min. of the crosshead. 


Shear: 


Shear samples are discs '/2" thick by 15g" diameter and are cut from a cast bar, 
154" diameter by 4” long. These discs are placed in a close-fitting cylinder 
which has a 2/3 diameter hole in the bottom end. A bushing, also with a w/3 
diameter hole in it, is screwed down on top of the disc. A piston is placed into 
the bushing and loaded until a plug is sheared from the disc. The circumferential 
area of the plug is considered as the shear area. The piston is loaded at a rate 
of .05 in/min of the cross head. 


impact: 


Standard A.S.T.M. Izod notched bar specimens are cast in a gang mold. They 
are broken on a 50 in. lb. capacity Tinius Olsen impact machine. 


Shrinkage: 
Shrinkage samples are cast in a mold !/2" wide x 5" long x 2” deep. The molding 


shrinkage is considered to be the difference in lengths of the samples and the 
mold at room temperature. 
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Major limiting factor in war produc- 
tion continues to be the supply of tools, 
with all indications pointing to a War 
Production Board policy of awarding 
contracts on a tool basis. 

This policy will be centered around 
the need of filling out existing produc- 
tion lines as a means of speeding up de- 
livery of war goods. The current hold- 
ers of prime contracts now have accu- 
mulated supervisory and production ex- 
perience, and of more importance, a 
nucleus of the machine tools required 
for further expansion. 


Extensive Adaptation 


Of the plants whose civilian produc- 
tion is being stopped by WPB order, 
relatively few are capable of swinging 
into major war production without ex- 
tensive adaptation of their plant facili- 
ties, and addition to their tools. How- 
ever, where such plants have a portion 
of the tools required for production of 
bits and pieces, they can be used to fill 
out existing production lines. 

The problem of tooling up additional 
plants to undertake major prime con- 
tracts will be one of rationing tools to 
plants in the process of converting. 

Obviously, with machine tools in 
short supply, controls over allocation of 
tools will become an increasing factor. 
The aim will be to award contracts first 
to such plants as require a minimum of 
tools to undertake specific contracts. 
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The priorities rating system insofar 
as tools are concerned has become un- 
wieldy and inadequate, due primarily 
to the fact that the plant facilities of a 
large percentage of civilian industry 
affected by production bans are suitable 
to war output, but tools are lacking. 
Such plants could be awarded contracts 
and assigned high priorities ratings to 
obtain required tools. 


Old System Out 


This practice, by the index of past 
experience, would mean that tool build- 
ers could not maintain reasonable sche- 
dules of delivery, as the rush of orders 
carrying priorities ratings all in the 
upper brackets would exceed their top 
capacity of production. 

Recognizing these factors, WPB is 
considering the tool production capac- 
ity of the nation as an overall pool, and 
is planning to apportion the output on 
a percentage basis to the Army, Navy 
and Maritime Commission. This will 
enable the contracting officers of the 
military arms to know definitely what 
tools are available for delivery. 


Overall Tool Pool 


Instead of assigning a priorities rat- 
ing entitling a contract holder to pur- 
chase tools, which may or may not be 
effective, the contracting officer will be 
in a position to actually assign both a 
contract and the necessary tools to fill 





it, to a successful bidder. 


Able to Rate Plants 


As contracts now are largely assigned 
through negotiation, rather than the 
previous practice of advertised bids, the 
contracting officers will be able to rate 
a plant, estimate what additional tools 
are required, and if the manufacturers’ 
facilities and available tools are ac- 
ceptable, to award a contract and assign 
an order on required tools. 

One factor that now is becoming of 
immediate concern is shortage of power. 
Already all available large blocks of in- 
dustrial power have been contracted, 
and new plants requiring power will 
probably be located in municipal areas 
where the plants can draw on civilian 
power output at the expense of the ci- 
vilian consumer. 


War Industry Absorbs Power 


While it is true that the shutdown of 
civilian industry plants will free consid- 
erable blocks of power, war industry 
needs will quickly absorb this power in 
so-called defense areas. 

The problem of materials as it affects 
war industry is mainly concentrated in 
alloy steel, the alloying metals, and the 
non-ferrous metals going into direct war 
materiel. Sharp limitation on civilian 
use indicated that a sufficient supply 
will be available to war industry. How- 
ever, the question of distribution still 
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No More Troubles 
in Cutting-Off Operations 


The elimination of excessive friction—the cause of nearly 
all breakdowns in cutting-off operations—brings you elimi- 
nation of many troubles. Breakdowns disappear—tools 
stay on the job for longer periods—more work produced in 
any given time—work is made easier—less attention to 
operation required—all these features spell more efficient 
production for you—made possible by the unique design 
and construction of the blade. 


PRODUCTION IS INCREASED 

DOWNTIME IS REDUCED 
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Luers Patented Cutting-off Blades are used on any type of hand or auto- 
matic screw machines. Write us on your letterhead the make and size of 
your machine, and we will let you try these tools in your own pliant so 
you can fully realize their high efficiency. Very simple to operate—ever 
in hands of unskilled help. 


*Blades, both tapered and parallel on the 
longitudinal cutting width, carried in stock. 


Produced under license issued by 
John Milton Luers Patents, Inc. 
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remains. 

Generally, it is planned to distribute 
materials to industry on a three-month 
inventory basis through the Production 
Requirements Plan, which is an indi- 
rect approach to allocations. 


Some Exceptions 


The Office of Price Administration 
has granted several exceptions to terms 
of the Machine Tool Price Schedule No. 
67, permitting sale of tools at prices 
higher than the October 1, 1941, levels, 
where high cost producers can demon- 
strate that they cannot operate profit- 
ably under the price schedule. It is in- 
dicated that such exception will only 
be granted when the tool involved is 
critically needed in war production, and 
after careful study of the profit position 
of the producer. 


WPB actions of direct concern to the 
tool industry are: 


March 25—Appeal by C. E. Adams, 
chief of the Iron and Steel Branch, to 
all steel plate consumers to forego all 
but their most urgent requirements. 
Request based on the fact that only 
buyers are in a position to know how 
urgent their orders for plate are. Mills 
are unable to judge which is most 
needed as between two orders carrying 
equal priorities ratings. While produc- 
tion of plate is at peak, demand is at 
least 50 percent greater than output. 


March 25 — Interpretation No. 1 of 
Conservation Order No. M-61, covering 
Madagascar Flake Graphite (reserv- 
ing flake graphite for use in making 
crucibles at specific permission of 
WPB), permits use of the Madagascar 
Flake Graphite “fines” in steel making 
to make stoppers. 


March 26 — General Preference 
Order E-l-a revised to exclude drill 
chucks from the types of chucks con- 
trolled under the order. Revision speci- 
fies that no purchase order received 
after March 25, 1942, for any machine 
tool shall be given priority standing in 
production and delivery schedules un- 
less a preference rating has been as- 
signed to it by a PD-1A, PD-3A, or 
P-19-h. Delivery of the preference rat- 
ing itself is no longer required, but each 
purchase order must carry the proper 
endorsement prescribed by PD-1A, 
PD-3A, or P-1914-h. Purchase orders for 
gages and chucks shall be scheduled 
only upon receipt of a preference rating 
assigned to them by a preference rat- 
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Carbide segregates in high speed tool steel de- 


mand skill in evaluating magnafiux indications. 


The Magnaflux Test 


Applied to high speed steel tools 


lezen O 


Metallurgical Engineer 


John Bath & Co., Worcester, Mass. 


HE Magaflux machine affords 
a convenient and effective 
means of inspection for me- 
chanical defects in steels. For this 
reason, this apparatus has been found 
to be useful in the inspection of qual- 
ity of material used in tools. Since 
it is non-destructive, tool users as well 
as tool manufacturers have adopted 
it for this purpose. 


However, the skill as well as value 
of this inspection is more or less de- 
pendent upon the interpretation of 
Magnafiux results. 

In Figure 1, for instance, is shown 
a tap which has been magnafluxed. 
In the bottom of the flutes of the tap 
can be seen lines which have been 
brought into view by magnafluxing 
and which might be interpreted as 





Fig. 1—A tap which has been magnafluxed. In the bottom of the flutes can be seen 

lines which have been brought into view by magnafluxing, and which might be inter- 

preted as cracks. But, investigation of this tool, which was made of high speed stee!, 

showed that magnafluxing can reveal lines of carbide segregation as well as actual 
cracks. Most high speed steel shows these lines. 
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“it became apparent that magnafiux 
was able to reveal more than actual 
discontinuities in the steel" 


cracks. But, investigation of this tool 
(which was made of high speed steel) 
showed that magnafluxing can reveal 
lines of carbide segregation as well as 
actual cracks. ; 

To begin, it must be realized that 
high speed steel is highly segregated. 
This carbide segregate which was 
formed by the various alloys present 
in the steel was brought about in the 
original selective freezing of the metal 
when it was cast into an ingot. This 
selective freezing, resulted in having 
portions of the original ingot with car- 
bide segregate concentrations in cer- 
tain portions of the ingot. Later, when 
this ingot had been formed into 
lengthy bars, it would be seen, of 
course, that these highly segregated 











areas were stretched out into definite 
lines along the bar. These lines of 
carbide segregate are more common- 
ly called “stringers”. 

Stringers differ in chemical content 
from the steel which surrounds them. 
For one thing the carbon content is 
higher. When a piece of such material 
is hardened, these segregated areas will 
differ structurally and physically from 
the surrounding areas. Further, the 
magnetic properties will also differ. 

In nearly every case of magnaflux- 
ing of hardened high speed steel taps, 
lines similar to those of Figure 1 were 
evident. Naturally then it has become 
necessary to carry out an investiga- 
tion in order to determine what these 
lines could be. Such tests as examin- 
ation of the surface of the steel at 250 
magnification, acid etching and analy- 
sis of microstructures enabled one to 
offer a possible explanation. 


In Figure 2 is shown the micro- 
structure at 250X of the longitudinal 
section of a hardened and ground high 
speed steel tap blank. Carbide string- 
ers are evident. 


The whole polished surface of this 
specimen was examined this way un- 
til assurance was felt that there were 
no actual cracks present. Then the 
specimen was magnafluxed. Upon ap- 
plying the Magnaflux compound by 
the immersion method it was readily 
seen that the compound elected to 
adhere along these lines of segregate. 
After using this method of investiga- 
tion on several specimens, it became 
apparent that the Magnaflux was able 
to reveal more than actual discon- 
tinuities in the steel. In Figure 3 is 
shown the specimen which was mag- 
nafluxed after a microscopic examina- 
tion. 

It must be understood that the 
writer does not wish to infer that 
cracks are not found in stringers be- 
cause this is not true in some cases. 
However, the possibilities of having 
cracks of this kind are dependent 
upon the degree of concentration of 
the carbides in the stringers and heat 
treating temperatures. For instance, 
if the carbon content is too great in 
these banded areas, it is possible to 
greatly overheat the structure in the 
stringers because the critical tempera- 
ture of the steel in that area has been 
lowered. The surrounding structure 
may be normal. This can result in 
high stress concentration in a local- 
ized spot which would cause cracking 
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along the stringer when the steel is 
cooled. 

If a condition similar to this is pres- 
ent in a tool, the tool is defective. 
Therefore it is apparent that inspec- 
tion of these stringers in steel is very 
important since they offer planes (or 
lines) of weakness in the steel. How- 





ever any inspection of the steel when 
carried out in the annealed condition 
reacts differently to Magnaflux than 
when in the hardened condition. 
Therefore this particular test should 
be carried out when the steel is hard- 
ened in order to view the stringers by 
magnaflux inspection. 
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Fig. 2—Microstructure at 250X of the longitudinal section of a hardened and ground 

high speed steel tap blank. Carbide stringers are evident. The whole polished surface 

of this specimen was examined until assurance was felt that no actual cracks were 

present. Upon applying the Magnaflux compound by immersion, it was readily seen 
that the compound elected to adkere along these lines of segregate. 





Fig. 3.—Another high speed steel tap blank, showing microstructure at 200X. This 

specimen was Magnafluxed after a microscopic examination, and again carbide 

stringer formation is detected. Carbide stringers may be indications of planes of 
weakness. 
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The Tool Engineer's Job in 


Company Standardization 


Mechanical Engineer 
American Standards Association 


The problems facing the Tool Engineer in setting-up 
standards in his company are many. John Gaillard tells 
what they are and how they may be solved successfully. 


HE Tool Engineer has a twofold 

interest in the standards adopted 
by his company. To begin with, the 
standards set for the company’s 
product affect him because he has to 
“design” its manufacture. Also, in 
planning the production layout, the 
Tool Engineer benefits by having at 
his disposal standards for all elements 
that regularly occur in such a scheme. 
Examples are the American Stand- 
ards developed by the ASA Committee 
on Small Tools and Machine Tool 
Elements. Conversely, since the Tool 
Engineer is interested in his com- 
pany’s standards, he has a job to do 
in their development. 

Controversies based on different 
views about company standards may 
arise in several places. For example, 
in many companies there is contin- 
uous friction between the engineering 
department and the workshop in re- 
gard to the problem of manufacturing 
tolerances. The designer usually has 
a tendency to be “on the close side”’. 
Unconsciously he may feel that this 
makes for a higher grade of work. The 
workshop, however, which has to stay 





*Abstract of talk given before the Phila- 
— Chapter of the A.S.T.E., February 
3, ° 


124 


within the tolerances, wants to have 
them as wide as possible. And if, 
moreover, the limits of accuracy to 
which a shop can work are not given 
sufficient attention by the designer, 
there will be a lot of trouble—with 
the Inspection Department also com- 
ing in as an interested party. 


Two Sets of Tolerances 


I had a curious experience with 
such a situation some years ago when 
making a survey of tolerance systems 
used in various branches of industry. 
One company manufacturing a pro- 
duction machine sent me a blueprint 
and a typewritten list, each giving a 
series of standard fits used by this 
firm. However, the tolerances on the 
blueprint were closer than those on 
the typewritten list. When I inquired 
about this discrepancy, the company 
answered that the blueprint gave the 
tolerances specified by the engineer- 
ing department, while the typewritten 
list had been made up by the work 
shop because they knew they could 
not work to the blueprint. Actually, 
such a situation exists in many plants 
but in this case it had become a mat- 
ter of record and had been informally 
sanctioned. 





Differences of opinion about com- 
pany standards may also arise be- 
tween two groups of designers—the 
designers of the product, headed by 
the chief draftsman or chief engineer, 
and the Tool Engineers responsible 
for providing the manufacturing fa- 
cilities. This situation is comparable 
to that concerning manufacturing tol- 
erances. 

The designer of the product is in- 
clined to feel that since he is doing 
creative work, he should have con- 
siderable leeway in selecting dimen- 
sions, materials, component parts, 
etc. For this very reason, he is not 
particularly intent on keeping down, 
say, the variety of component parts 
used in the manufacture of a line of 
products. 


Restriction in Variety 


The Tool Engineer usually has a 
keener eye for possible restriction in 
variety because the manufacture of 
two or more different parts of the 
same kind, where a single part would 
suffice, means additional tooling and 
hence, higher cost. Also, the designer 
of the product sometimes neglects 
certain features of a component that 
have a direct influence on the facility 
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of manufacturing it. If a piece is dif- 
ficult or impossible to machine, it will 
have to be re-designed before going 
into production and such a correction 
may involve considerable loss in time, 
material, and labor—not to speak of 
loss of temper in several places in the 
company, which is also an important 
factor. 

Now, why do such troubles arise? 
Simply because, while standards are 
needed, everybody follows his own 
ideas in developing them. The re- 
sult is a lack of coordination be- 
tween standards for the same subject 
set up by different groups or depart- 
ments. If this is true, the remedy is 
obvious: create a central agency 
whose specific job it is to bring about 
that coordination of standards re- 
quired by different groups in the com- 
pany. 

To take care of all of the standards 
required by a company, from me- 
chanical standards to, say, standards 
for the selection of salesmen, would 
be too difficult a problem to concen- 
trate in a single agency. Therefore, 
let us consider here, as being of direct 
interest to the Tool Engineer, the 
problem of coordinating the com- 
pany’s technical standards. 

This can be done effectively by an 
Engineering Standards Committee 
appointed by the executive manage- 
ment. In many cases it has to con- 
sist of only five men—the chief en- 
gineer, Tool Engineer, production 
manager, chief inspector, and pur- 
chasing agent, who can render val- 
uable advice on whether a material 
or component is available in the mar- 
ket. The Standards Committee may, 
and often should, call in others for 
consultation, such ds the sales man- 
ager, the safety engineer or the per- 
sonnel manager. In some cases it may 
be desirable to make these men per- 
manent members of the Standards 
Committee. This depends on the way 
in which standardization work in a 
company is organized and this, again, 
must be decided with a view to the 
nature of its product, market, volume 
of business, and possibly several other 
considerations. 


Hand-Tooled Job 


No hard-and-fast rule can be set 
up for the organization of company 
standardization work. It must be a 
hand-tooled job which requires expert 
judgment and experience if it is to be 
successful. 
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The members of the Standards 
Committee are too busy with the 
work in their own departments to 
have time for collecting and digesting 
data for the formulation of company 
standards. For this job the Commit- 
tee should have a secretary who de- 
velops into the standards engineer of 
the company. He is responsible for 
getting information of interest to the 
establishment of a company standard 
and may have to collect data not only 
within the company, but also on the 
outside, for example, from the Amer- 





John Gaillard 


“Standardization is the key to co-ordi- 
nation in company activities.” 


ican Standards Association, trade as- 
sociation and technical societies. In 
some companies, he may even have 
to get data about foreign or interna- 
tional standards. 

Digesting data and drafting pro- 
posed company standards requires a 
lot of time and work. Therefore, the 
standards engineer soon will need 
help. Starting with a stenographer 
and a draftsman, he thus may gradu- 
ally build up a Standards Depart- 
ment. 

The Standards Committee is the 
“legislative body” in regard to com- 
pany standards. Its members will 
meet regularly—for example, once a 
week—to review proposals submitted 
by the Standards Engineer. When 
finally approved, these proposals go 
on record as company standards 
which have the force of law, within 
the organization. Their revision 
should be achieved by the same pro- 
cedure as used in setting up stand- 
ards. 

To make company standardization 
successful, it is indispensable that it 


get full support from executive man- 
agement. More than that: because 
the coordination of standards needed 
in different branches of the company 
work is an executive function par ex- 
cellence, top management should take 
the initiative in organizing a Stand- 
ards Committee. 


impartial Report 


The standards engineer, while be- 
ing secretary to the Standards Com- 
mittee, should report to a high exe- 
cutive such as the president or a vice- 
president, but not to one of the de- 
partment heads who are members of 
the Standards Committee. Other- 
wise, the Standards Department is 
likely to be influenced by the trend 
of thought in this man’s department. 
For example, where manufacturing 
tolerances are concerned, the Stand- 
ards Department, if reporting to the 
chief engineer, probably would be in- 
clined to be on the “close” side and, 
if reporting to the Tool Engineer, on 
the “wide” side. 

Another reason why the standards 
engineer should report to a top exe- 
cutive, is that he needs sufficient 
authority to collect effectively and 
speedily the necessary data from the 
other departments. It is often bene- 
ficial when the company standardiza- 
tion work is in course of development, 
only if a top executive is chairman 
of the Standards Committee. Even 
though he may not attend meetings 
where details are being discussed, this 
arrangement will show the whole or- 
ganization clearly that the executive 
management is “sold” on the stand- 
ardization work. 





A Standards Committee uses the 
collective talent available. 





The great advantage of having a 
Standards Committee is that the 
maximum benefit is obtained from 
the collective talent available in the 
company and that agreement on con- 
troversial matters is reached before 
dissension arises. This directly bene- 
fits the company’s technical_work and 
also saves an incredible amount of 
high-priced executive time. There are 
much fewer cases where the execu- 
tive has to read letters, memoranda 
and reports in order to straighten out 
things as an arbitrator. 

Company standards, thus set up by 
common agreement, have a far better 
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chance of being willingly introduced — 
and maintained because they have 
been formulated by cooperative effort. industrial Standards—and Speed 
True, a member of the Standards nie 
Coiiiine uy be wate in os Industry set up standards of perfection, established int 
committee decision. yet he will feel changeability and demanded a precision that completely revi 
that the standard decided upon tionized gaging and inspection ve v ith high quality was combin, 
should be observed because it is based speed of manufacture . . . We've just got to have both, but 
on the consensus of his own commit- latter can be sacrificed to a demand for quality 
tee. This consideration is even more We cannot successfully contend against an intensively prep 
important, as a psychological factor, enemy if we set up standards which can only be attained 
than the circumstance that standards sacrifice of essential speed. 
are made compulsory by the executive 
management 
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best service? Industrial standa 
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are standardization work (1 
own company, (2) in trade 
tions and technical societies 
national scale; and (4) on ar 
national scale. 

To do the best job for Nis ¢ 
this is a good general rule 
standards engineer to follow 
check for an American Star 
the subject concerned If 
none, see if a standard has bes 
up by a trade associatior 
nical society. If not, ther 
available a standard set up 
other company that has found w 
recognition in practice and it may be 
well to adopt it. Sometimes, a 
able standard may be found in a 
ferent industry. Years ago a Swedis! 
boat engine builder adopted i 
design as many standard parts of the 
Ford car engine as possible, to fa 
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If no suitable standard can be 
found anywhere, the company wil 
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body of the ASA and there are quite of shells made by another because the five societies the ASA 
i number of American Standards that two firms had been working to differ- an organization with a 
fool Engineers can use with great ent standards of close to SO national 
benefit in their work, the history of In order to remedy this situation, mostly trade associat 
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During the first World War, when the mechanical, civil, electrical and rhe ASA is a member 
mass production had to be stepped mining engineers, and the American ternational Standards A 
up, there was a chaotic condition in Society for Testing Materials, in 1918 federation of more tl 
industry in regard to standards. To founded the American Standards As- tional standardizing ry 
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JIMENSIONAL CONTROL 


Dimensional Control” is a new basic text on gages and their use in 
industrial inspection. It has been written for Engineering students, 
members of Defense Training Courses, and men in Industry who want a 


more complete knowledge of this phase of their work. 

This is a 64-page book carrying 82 illustrations. It is 734” x 1056” with a 
special stiff cover and cloth binding — price $1.50 postpaid. Mail the coupon 
today in order to be sure to get your copy. The print order is limited. 
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factual basis, so that the user will not 
have to rely solely on the claims made 
for each brand by its manufacturer 

The Tool Engineer often has to 
deal with the problem of laying out a 
series of standard values—such as di- 
mensions, capacities or ratings —co\ 
ering a given range of requirements 
A valuable tool in tackling such a job 
is the American Standard for Pre- 
ferred Numbers (Z1.1-1935). The 
origin of Preferred Numbers goes 
back to the eighteen-seventies when 
the French Colonel Renard was 














FROM THE ROUGH 


This Blanchard No. 27 Surface Grinder, with 42” 


placed in charge of a section of cap- 
tive balloons. He found that there 
was a variety of 425 cables to moor 
them, a number which struck him as 
being excessive. In studying the prob 
lem how to reduce it, Colonel Renard 
came upon the values now called Pre- 
ferred Numbers, which the French 
still call the Series of Renard. The 
number of balloon cables was reduced 
from 425 to 17. 

The American Standard recom- 
mends several series of Preferred 
Numbers each of which divides the 
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segment wheel and 84” swing, grinds steel and semi- 
steel die shoes from the rough. The work varies in 
size but each chuck load, whether one large piece or 
several small pieces, presents a large area from which 
19” to 44" stock must be removed. Because of the 
competitive nature of the product (standardized die 
sets) every effort must be made to keep costs low. 
Loading time is shortened by using a lifting magnet, 
and the grinding is done at the fastest possible rate. 
The machine is kept continuously busy and, in addi- 
tion to die shoes, it machines many large steel plates. 


te BLANCHARD 


COMPANY 


Send for your free copy of “Work Done 
on the Blanchard.” This book shows over 
100 actual jobs where the Blanchard 
Principle is earning profits for Blanchard 


owners. 











range 10 to 100 into a numbe 

(5, 10, 20, 40, or 80). The 
that these values be used 
ence to others unless there 
reason for deviating from the 
each series, two consecutive 
have the same ratio or, in othe: 
each number in a series is larger 
the preceding number by a 
percentage. Thus, in the range 
10 to 100, the so-called 5-series 
tains the following values: 10, 1¢ 
40, 63, 100. Here, each numb«s 
about 60 percent larger than the 
ceding one. The Preferred N 
also have a 10-series, a 20-seric 
40-series, and an 80-series, wit! 
ups of about 25, 12, 6 and 3 per 
respectively. One of these may 
to be used when the 5-series 
coarse. 


Now, if for example a manufa 
turer of electric motors has the p1 
lem of designing a series of mot 
covering the range of horsepowe 
ratings from 10 to 100 with six size 
(five steps), and he follows the Pri 
ferred Numbers, he will automat 
ally adopt the ratings 10, 16, 25, 4 
63 and 100 hp. If the manufact 
had nothing to go by, he might decid 
for example, on the series: | 
30, 50, 75 and 100 hp 

But another manufacturer facing 
the same problem and equally wit! 
out definite guidance might decide 
on the series: 10, 15, 25, 40, 70 ar 
100 hp. In the course of time, due 1 
competition and with some customer 
changing from one manufacturer t 
another, each of the two manufactu 
ers would probably make all of the 
existing ratings. Such a situatie 
means an economic loss to bot 
manufacturers as well as to their cu 
tomers. 

Now, if in establishing their rating 
they had followed Preferred Nun 
bers, they would have hit at once 
automatically and independently 
the same series and thus prepared t! 
ground for later standardizatio1 
There are numerous cases in pract 
where Preferred Numbers may 
easily applied, with great advantage 
I should like to recommend that 
Tool Engineer give them a chanc 
solving his problems 

The Tool Engineer in a Oompa 
may find out about the existence 
the American Standard Preterr 
Numbers, or any other Amer 
Standard that may be of interest 
him, merely by chance. He may rea 
about them or find out that one of ! 
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"White for 
FREE BULLETIN 


— giving complete information and 
showing many examples of use. Or, 
f you prefer, we'll have a Sales 
Engineer call and demonstrate this 


equipment in your plant on your job. 


OZ 


Aluminum Aircraft Link “pro- 


duces high finish without bell- 


mouthing 


] 





Soved time 


smooth 


Mm producing a 
accurate finish on this 
bronze remote control valve 
body. 
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Aviation Hydraulic Aircraft 
Cylinder made of Valve 
Aluminum-Alloy Tappet 
Improves the qual- Roller. 
ity of the bearing 4-Micro 
surface. An ex- finish 
tremely smooth 
surface-finish is 

secured. 


“Produced an extremely accu- 
rate and glass-like finish.” 





Average Number of Pieces from 


Header Die Increased from 
25,000 to 225,000! 





~ That’s MORE Production 


ey KKK KK KKK KKK KK 


magine — an increase of nearly 1000% in the number 
of pieces from a die after it had been Sunnen honed! 
That's the kind of increased production Donald Nelson 
is calling for—the kind that will help us speed the day of victory. 


Of course, we can't assure every manufacturer such amazing 
results — but increases in production of 100% to 500% are being 


reported almost daily. 


If you are reaming or grinding 
from .185” to 2.400” in diameter, 


internal cylindrical surfaces 
it will pay you to get full 


information on this practical, inexpensive, accurate equipment at 
once. Consider the value of these outstanding features: 


1. Does not require skilled labor. 
2. Relieves big internal grinders 
for other jobs. 

3. Can be set up and work lo- 
cated in one minute. 

4. Accuracy within “one-tenth” 
guaranteed. 


5. Produces super-smooth 
finish. 


6. Size adjustment can be 
made with machine inmotion. 


7. Corrects errors of out-of- 
roundness or taper caused 
by previous operations. 


SUNNEN PRODUCTS COMPANY 


7932 Manchester Avenue 


=o eX 


Airplane Engine Parts accu- 
rately honed to a super-smooth 





St. Louis, Missouri 


Canadian Factory — Chatham, Ont. 








finish Bronze Valve. The Sunnen 
method of hon na is used to se- 
cure a high finish and accuracy. Drawing and Blanking Die 





Cones for Wheel Balancing 
Machine “Accurately align hones Drill Jig Bushing 


appeal of product 


two interrupted surfaces.” 





"Saves time in producing smooth 
base metal finish 


Diesel Engine Fuel Injector Cyl- 
inder “So accurate that a piston 
can be fit within .00005 inch.” 


Increases sales 
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colleagues is using them with advant 
age. However, if his company has a 
Standards Department, which col 
lects this kind of information all the 
time as part of its regular duties and 
keeps in close touch with the work of 
the ASA, such standards will auto 
matically come to the attention ot 
those interested, like the Tool Engi 
neer 

Clearly. then, the Tool Engineer 
will find great benefit in the existence 
ofa Standards Committee and a Stand 


ards Department. If his company has 





none, it will be worth an effort to get 
them organized. You can safely make 
a recommendation to this effect to 
your executive management, without 
being suspected of trying to press 
your own viewpoint in regard to com 
pany standards 

The way to harmonious coopera 
tion proposed here is based simply on 
the American principle of democrati 
government getting the different 
parties around the table to discuss 
their common problems and accept a 


decision based on the consensus of 








: 
eo 
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¥ 
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Mitering a structural angle iron — with 
a MARVEL No. 8. The blade is fed 
nto the work Work is held stationary 
on the bed in quick action vise 









os so 


Shipbuilding calls fo 
Universal tools. 


There's a lot of sawing — cutting-off, mitering, notch- 
ing and special cuts wherever ships are being built, 
and work comes in all sizes, too. That's why you'll 
find MARVEL No. 8 Metal Cutting Band Saws in ship- 
yards and Navy yards, as well as in tool rooms and 
die shops. 


r 


The MARVEL No. 8 is the most universal sawing 
machine built. It will snip off an '/g" drill rod or cut 
off an 18" x 18" structural shape with equal efficiency, 
or will save hours of machining by roughing work to 
size and shape. It will cut at any angle from 45 
right to 45° left, has a large “T"-slotted table (for 
holding irregular shapes, special fixtures, etc.) and 
both power and hand feeds. It is a busy machine 
wherever found, for it does so many different jobs and 
does each one well. 


BUY FROM YOUR LOCAL DISTRIBUTOR 








ARMSTRONG-BLUM 


5700 Bleoemingdale Ave., Chicago 
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MFG. CO. “The Hack Saw People 


U.S.A Eastern Sales: 225 Lafayette St N. Y. 








opinion. He who advocates 
ganization of company standar 
tion work proposes the applicat 
a sound philosophy to industria 
tice, for the benefit of all 

The January, 1942, issue 
Toot ENGINEER contains a rep 
the chairman of the A.S.T.E. | 
mittee on Education, Herber 
Hall, entitled 


Course for Tool Engineers T} 


Proposed ( 


teresting proposal, which appea 
be the result of considerable th 
and discussion, gives a detaile 
of the courses and the hours 
spent on them, for each of thi 
years. However, it contains 
ence to standardization consider 
the “key to coordination” of 
pany activities. The only ment 
standardization made in the repo 
in connection with time and 1 
study. This certainly is a 
portant factor in the planni: 
dustrial work, but I believ 
student’s attention should 
called to the advantages to the 
Engineer of technical standard 
general and the value of the syst 
tic organization of standardiz 
work in a company 

Therefore, the committee 
Society may still wish to consider 
addition of a course on the princiy 
and application of industrial st 
ardization to the proposed prog 
This would be quite valuable t 
Tool Engineer when he enter 
practical field 

Whatever efforts Tool Engine: 
may make to promote company sta! 
ardization, individually or thr 
the A.S.T.E., the ASA will be glad 
cooperate he problem is urge! 
War production calls for countl 
standards NOW if our national eff 
are to be duly coordinated. Integ 
tion of these efforts starts with the 


dividual company the element 
unit in the national productior 
chine. 


The sooner every company 
up for standardization”, the 
smoothly things will run—not 
technically, but also from the vie 
point of organization. But war p! 
duction is not all. We must not 
win the war, but upon victory 
help organize the peace. Rebuild 
a badly battered world and establis 
ing satisfactory economic relations 
tween countries will be a gigantic t 
in which standards established by 
tional and international cooperat 
will play a major part. 
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LTS TT @ Resourceful 
Head : 


is an exclusive - 
feature of all 


VAN NORMAN 
Universal Millers 



























This adjustable cutterhead elimi- 
=@Or nates delays commonly inherent 
in milling operations. For this 
head can easily get around the original set-up and mill 


it at any angle from horizontal to vertical, from either 


side, through the full run of the table. Any number of . 
NO. 22-L PLAIN & UNIVERSAL 


successive cuts may be taken, simply by positioning the 
Table: 45” x 10” Range: 28” longitudinal 


head and sliding the ram in or out, which gains extra $6” aeen 00" canted 


cross-range. This unmatched adaptability speeds the 











rate and safeguards the accuracy of output. And 


operation is made easier and more convenient by central rear of machine. Van Norman Universal Millers see many 
grouping of the levers for directional controls of power jobs through from start to finish, without attachments, and 
feeds (also for 6-way rapid traverse) at both front and without transferring the work to other machines. 


Van Norman Machine Tool Company 


SPRINGFIELD, MASS., U.S.A. 


MAY, 1942 











Handy 
Andy 
Says— 


AD news from one of our Juniors 
the other day Steve Magyar, 


the name is now somewhere 








‘over there” along with a few more of 
our boys. The last | saw him, Steve 


was a 2nd Lovey, and, presumably, still 


climbing, for, like the typical Tool En- 
gineer, he came up the hard way. Short- 
ly after induction he was initiated into 
the K.P., which, as you know, isn’t short 
for Knights of Pythias in Army lan- 
guage. It happened this way: His cap- 
tain, a martinet of the old school, was 
reviewing his company one gray morn, 
and somehow didn’t like the way the 
rookies did their right abouts. He 
dressed ‘em down in words of one syl- 
lable, then, perhaps correctly interpret- 
ing Steve’s look, singled him out. 
“What's the matter, soldier? Haven't 
you ever heard a he-man cuss before?” 
“He-man?” Steve looked him over. 


use Zttas. LATHES 


WITH TURRET ATTACHMENTS FOR 
SMALL SCREW MACHINE WORK 


ATLAS PRESS CO., 514 N. Pitcher St., Kalamazoo, Mich. 


ATLAS PRESS CO. 


RALAMATOO, MICH 
USA 


F-Series 10 inch LATHE 
equipped as TURRET LATHE for 
rapid production of small parts 
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“Listen, mister. I worked with a 


inspector back home, and _ that 
could spot you ten words to the | 
and out-cuss you to the tape V 


upon Steve was assigned to k 
ordnance. But, you can’t hold a 
man down; in turn, he became 
class private, corporal, sergeant, ea 
his commission. Okay, Steve, giv 
hell but come home with your s|} 
we'll need you after the war 


Ww A wv 


Got quite a kick out of “Gree: 
the frill who has lately crashed 
pages of the Toot ENGINEER. And 
not ?—-there’ll be plenty of femme: 
our war plants from now on, taking 
places of the boys who are call 
man the tools the stay-at-homes 
duce. And personally, I'm in now 
allergic to women in the shops, not 
that matter, in the drafting rooms 
number of women have won renow1 
the engineering field, which isn’t so 
considering the number of men w 
have excelled as cooks and dress 
signers. (How’d you like to be a cor 
fitter, or vulcanize a girdle on s 


? 


form divine‘ Anyway. women a] 
themselves intensively to their work a 
as a rule, are a steadying rathe 


a disturbing influence. But when 


go on a rampage! well, then tl 
prove the late Rudy Kipling’s cont 
tion that “the female of the pec 

deadlier than the male At tl 


Greenie will no doubt develop int 
good shopman(?) once the lace 
tains have gathered a bit of grime. O 
shall we turn her over to Prof. Bost 
and have him make a Tool Enginee1 

of her? But here’s to you, Greenie 
keep ‘em laughing 


In my account of the Convent 
published in previous issue, I m 
tioned a kidnapping in which Otto W 


ter and Yrs. Truly were the not so 
willing victims. But that’s all forgiver 
only, next time any of you boys pull 1 
into an all night session give m«e 
chance to first fill a quart thermos wit 


my favorite brand of coffee. Now, how 


ever, I want to bring out a tew matte! 
discussed at that rump session, and 
it known to all concerned that the bo 
from down yander had something to 
and said it exceedingly well. One thi 
brought out was that members in the 
mote fringes feel neglected; their Cl 
ters are taken into the Society and the 
apparently, left to their own device 
Speaking from my own experiencs 
and I’ve been fairly active in this o 
fit—I can say that neglect of even t 
least of the Chapters, numerical! 
speaking. or of a member at large, 
entirely contrary to A.S.T.E. policy. W 
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HELPING EVERY MAN 
PRODUCE MORE 





Nowhere is this more important than in the 
tool room. The vast quantity of new tools 
needed means that the productive capacity of 
every skilled worker will be taxed to the 
limit. Tools*that crack in hardening or fail 
prematurely mean precious time /osf in 
“doing jobs over”. And that time could be 
used to yield more new tools. 


To further step up output from each skilled 
worker, Carpenter has published a 315-page 
handbook, “Tool Steel Simplified”. Over 
22,500 copies of this handbook are at work 
providing useful on-the-job tips to help pro- 
duce better tools faster. It answers questions 
on size change, warping, grinding checks and 
the relation of design to heat treatment. 
Whether or not you have an organized train 
ing program, “Tool Steel Simplified” can 
provide practical information for apprentices 
and a good “refresher course” for skilled 
workers. 









THIS IS THE HANDBOOK that is help 
ing apprentices, tool makers and tool engl 
neers produce more and better tool {ha 
will keep machines producing steadily. It 
is part of Carpenter's program of / 


Ai To Toot Street Users. “Tool Steel 
Simplified’’ is available at cost to tool 
stecl users in the U.S.A. $1.00 ($3.50 


elsewhere.) Order your copy today. 


arpenter 


MATCHED 
TOOL STEELS 
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GETTING MORE OUTPUT 
FROM MACHINES AND 
PRESSES 


Excessive “down time” caused by tool and 
die troubles can be converted into extra out- 
put—with the right tool steel for each job 
and proper methods of heat treatment. Here 
are typical reports from plants that have 
increased machine output by relying on 
Carpenter's Matched Set Method for help 
with the proper selection and heat treatment 
of steel to do each job: “Output up 52,500 
pieces per month” . “Production capacity 
of tools up 207 to 100.” 


If you would like to know how ‘down time” 
can be reduced and output increased, send 
for ‘Tool Steel Simplified.” It tells how to 
select the best tool steel for each job, and 
how to heat treat it for best results. Let this 
tool room handbook answer many of the 
questions that come up in your plant. “Tool 
Steel Simplified” is available at cost to tool 
steel users in the U. S. A. —$1.00 ($3.50 
elsewhere). After you have read it, you will 


want more men in your plant to have copies. 


THE CARPENTER STEEL COMPANY 


Reading, Pennsylvania, Dept. 41 
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must consider however, that the past 
year has seen an unusual expansion of 
the Society, and that the exigencies of 
war have tended to disrupt the ordinary 
routine of things. Men just can’t get 
away like they used to; they're needed 
on the job 


om coe on 


A considerable proportion of our 
speakers have been, and still are, sales 
engineers for the larger corporations, 
and while their talks may be promo 
tional they are also, as a rule, interest 






HERE 


means there's a 


PIONEER 
PUMP 


back of it 


PIONEER ENGINEERING & 
19645 JOHN R. 


DEPENDABLE 
COOLANT SUPPLY 


‘ 


ing and of considerable import to Tool 
Engineers. But. a Chapter may be be 
yond their range of travel, or a tour may 
be interrupted by a hurry call to the 
home office, especially at a time like this. 
In view of conditions, it is a good plan 
to draw on home talent. and members 
may be pleasantly surprised, oftener 
than not, by a talk given by some local 
dark horse. Then, too, there are other 
subjects besides Tool Engineering, and 
local or nearby colleges may be glad to 
send an authority on economics or so- 
cial trends. It’s all educational. How 









When the functioning of a 
coolant or lubricant pump 
is absolutely dependable — 
as in the case of Pioneer 
Pumps— operators can con- 
centrate more on the actual 
work they are doing—and 
manufacturers can feel con- 
fident that production is 
continuing uninterruptedly 
without waste of time and 
materials, or damage to 
material and machinery. 


If you want to be sure that 
your coolant is “‘there”’ 
when you want it, have 
Pioneer Pumps on your 
machines. 


MANUFACTURING CO. 
DETROIT, MICH. 
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evel | think that steps will 


to improve this condition, and 


f 

ly the men delegated to attend the ¢ ‘ 
j |} 

ventions bring home rather r: ~ 





pictures of the lively interes 





the Society in its new and ret ( 
ters. After all. we are sttill fe / 
from growing pains, and many ( 


have poignant memories oft 
parent group went through ir 


days. Anyway, don’t worry 





be remote, but you're not re 
And remember this that “they 
serve who only stand and wait 
are members of the most pr 
engineering society in the wo 
which, in an hour of grave 
emergency, can contribute i 
contribute materially toward preser 
that freedom for which millior 
boys, the cream of American manho 
are now prepared to make the itir 
sacrifice. Largely, the future of An 
ica rests on our inventive gen 
mechanical ingenuity, on our kn 
edge and experience in solving 
problems of mass production. Be 
leged to bear with us in a 


abrupt transition 


Another thing discussed 
publication, THE Toot ENGINEER 
which, incidentally, you are readin 
this moment and, perhaps, with consid 
erable interest. Naturally, there was 
some criticism, but then, what publica 
tion isn’t criticised? At that, I think 
that the Tool Engineer will compar 
favorably with the best, and I’ve no 
ticed, on numerous occasions, that co 
pies laying around in offices here and 
there are generally dog eared fron 
use. Personally, I think that the critics 
are critical because it’s their magazine 
they want it to top the field and they're 
jealous if it falls short of an ideal. All 
right, then, you do your share to make 
it better, always remembering that it 
caters to an exclusive field and that 
there’s room in this land of ours for all 
of the technical magazines published 
Even then, all of them together can’t be 
gin to publish all of the knowledge a 
crued from years of development of 
methods, machines and tools, nor begin 
to scratch the surface as far as present 
trends are concerned 


Ww — Ww 


For one thing, every Chapter cat 
contribute to general reader interest 
besides stimulating local interest. Per 
sonally, I scan the Chapter doings t 
see if Bill Ormondroyd of Taft-Peirce 
has joined up or if John Sundkvist in 
Hartford has become a grandpop, and 

{Continued on page 180) 
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with NORTON WHEELS 


Ws time is no time to take chances with hard-to-replace cutting 
tools. The stakes are too important NOW— cutting tools must be 
sharpened carefully and correctly for two important reasons: |. so each tool 
will deliver maximum life, 2. so each tool will perform at maximum efficiency 
on its machine. You can't afford to take chances with your grinding wheels 


or your grinding methods. 


When you specify Norton Tool Wheels you know you are eliminating the 
gamble. You are getting wheels developed by Norton research especially 
for tool room service. You are getting wheels made by skilled Norton work- 
men using the most modern manufacturing facilities. And Norton engineers 
will be glad to help you select the proper wheels for your particular tool room 
jobs—"'B-E" bond Alundum wheels for high speed steels and Stellite, Crys- 
tolon vitrified wheels and two types of diamond wheels for the cemented 


carbides. 


“A Handbook on Tool 
Room Grinding" — 177 
pages of helpful in- 
formation on wheel 
selection and use. Write 
for a copy mentioning 
Tool Engineer. 

NORTON COMPANY 


Worcester, Mass. 


Distributors in All 
Principal Cities 


ABRASIVES 











A.5.T. £. DOINGS 


Binghamton 

The Binghamton Cl ipter held its 
regular meeting on April first at the 
Link Aviation Deviees Cafeteria at Hill 
crest. N. Y The meeting was opened 
it 8.30 P.M. by Chairman Kishbaugh 
whe offered a tribute to the late Bill 
korde The Committee chairmen were 


announced as follows: Jasper W. Mazar 
Meeting ind Arr ingements, Joseph 
KF. Ahearn——-Industrial Relations, Fred 
S. Kuerle Entertainment, J. Donald 
Ahearn Standards, Lynn L. Hallock 
Publicity, Fred W. Heidtman-—Con 


Boston 
The April loth meeting of the Boston 
Chapter was held at the Hotel Lenox 


Nearly one hundred members and 
vuests attended Gadget talks were 
given by ©. H. MeVey of Scott & Wil 
liams. Inc.. who explained the design 
ind use of trunion jigs and L. S. Gates 


of R. S. Wilder. Inc who showed the 
mechanism of a chucking plug for hold 
ing thin sectioned tubular castings 
Highlight of the evening was a movie 
of former Chapter 33 outings by Bill 


Young our former secretary and present 





Louisville received its charter on the night of March 24. Pictured above are the new 
chapter officers with past president, Frank Curtis and Ray Morris, Ist vice-president. 


stitution and By-Laws, A. A. Zurbruegg 
Membership, and Ed P. Burge 
Editorial. The notice of a joint meet 
ing on April 17th of the Southern Tier 
Engineering and Technical Societies 


was announced. 


The 120 members and guests then 
heard Mr. A. H. Moore, Electronic con 
trol specialist of the New York office of 
the General Electric Company, who 
spoke on “Electronic Controls as Ap 
plied to Machine Tools.” Mr. Moore 


explained the uses of Thy-mo-trol and 


Photo-electric tubes. A demonstration 
unit having “Thy-mo-trol” control was 
used and offered excellent control of 
motor speeds and loads The meeting 
was adjourned at 11:30 P.M 
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chairman of the membership commit 
tee. 

Principal speaker was Mr. Herman 
F. Zorn of The V. & O. Press Co., Ine.. 
Hudson, N. Y. Mr. Zorn’s talk, illus- 
trated with slides. was on the subject 
of “Presses Geared For Defense.” 


Buffalo 

The April 6th meeting of the Buffalo- 
Niagara Frontier Chapter, was held at 
the University Club and was a meeting 
of the Chapter Executive Committee. 
Those in attendance were the incoming 
officers and committee chairmen, out- 
going officers and past Chapter chair- 
men. After the introduction of the in- 
coming officers and chairmen, a short 








After serving for two years as national! 

editorial chairman and as editor of this 

column, Irwin F. Holland has retired 

from his editorial duties. His excellent 

work and cooperation in interpreting 

the doings of fellow Tool Engineers are 
greatly appreciated. 





business meeting and general diss 


sion was held 


Chicago 


The Chicago Chapter held its regu 


monthly dinner meeting on April 6tl 
at the Midwest Athletic Club. The of 
cers for the new year were installed 
by retiring chairman S. G. Goranssor 
They are: Roy R. Hoefer, Chairman 
Frank Martindell, Vice Chairmar 
Fred J. Schmitt, Secretary: and Harold 
M. Taylor, Treasure 

After the brief business session, M1 
H. M. Downing, of the Lincoln Electric 
Company. Cleveland, Ohio, showed 
slides and gave a talk entitled “Lower 
Tooling Costs with Are Welding, Jigs 
and Fixtures.” 

The short talk which prefaced the 
showing of the slide film was a discus 
sion of welding as it pertains to variou 
metals, the welding of metals of sin 
ilar physical characteristics, also thos 
of dis-similar characteristics, and tl 
general results to be expected 

The slide film was roughly divide 
into three parts, the first part being 
series of rather simple jigs and fixture 
for machine work such as drill jigs 
milling machine fixtures, and fixture 
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Boring Time Cut in Half 


on Diesel Engine Connecting Rods 








































Simple Special Machine Doubles 
Production in Less than Half of 
Previous Floor Space ......- 


[he two main bores of these Diesel engine connecting rods were for- 
merly machined in two hours floor to floor. With this machine the 
time has been reduced to less than one hour per rod. Since the rods 
varied in size, a special machine had to contain adjustments for vari- 
ous center distances and bore sizes. 


This is an excellent example of how production can be doubled with- 
wut faster cutting, and without twice as many machines. Here’s the 
story in brief: 


THE PROBLEM: 


BORE, AND FACE 
BOTH SIDES 


BORE, AND FACE 
BOTH SIDES 








BORING STEEL CONNECTING 
RODS. CENTER DISTANCES 
VARY AND ANY BORE UP TO 
15" DIAMETER REQUIRED 


THE MACHINE 


The rods are drop-forged high-carbon steel — center distances vary 
from 18” to 60”. Two boring cuts, and facing of both sides is required Sufficient adjustment is provided in this machine to accom- 
on each end — stock to be removed varies up to 3/4,” on the side. modate various sizes of connecting rods. Each boring head is 


actuated individually by hydraulic feed and traverse units 


PREVIOUS METHOD: mounted on the column. 


| HOUR PER BORE ADJUSTMENTS provided are shown below. Two tables i 
| HOUR PER BORE mounted on the same bed are utilized. The left-hand head, 
column, and table are stationary. The right-hand unit is ar- 
ranged for lateral adjustment. 














ADJUSTABLE 


ADJUSTABLE SPINDLE 


from: 18°’ MIN. 
60°' MAX. 


STATIONARY 
SPINDLE 


ADJUSTABLE TABLE 


CONVENTIONAL 
BORING MILL MACHINING 
ONE END AT A TIME 


STATIONARY TABLE 


YERTICAL ADJUSTMENT 
38'' MAXIMUM} SAME FOR 
In using a conventional boring mill, only one hole could be bored 8" MINIMUM { BOTH SPINDLES 
at a time. After boring and facing one, additional time was lost in r 
indexing table and gauging second bore. The production rate of two 

hours, on a rod of 36” center distance, was achieved only through M ore P ro d uc t 10n 
proper tooling and fixture set-up on the boring mill. The bore sizes 


are 8” and 51/2” and Tooling Ideas 


y PREP 


Not a catalog, but a set of eight bulletins 
describing a better way to get better machines. 
Each bulletin traces a machining problem 
from the original study of the part to the final 










TWO VERTICAL SPINDLES machine design. Each may suggest a more 
MACHINE BOTH BORES productive tooling set-up that you can use today—valuable file informa- ¥ 
IN ONE HOUR. SAVINGS tion for tomorrow. Write for bulletins: T. E. 3P 


| HOUR PER ROD. 


By providing a simple two spindle vertical machine, both rod bores 
can be machined simultaneously. The vertical position of spindles 
facilitates chip removal, while adjustment to one spindle accommo- 
lates rods of various lengths. 
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-A.S.T.E. DOINGS— 


for welding parts assemblies In the value of existing tools that have become 
second phase of the film the physical worn and lost their usefulness 
characteristics of steel versus cast iron The second speaker of the evening 
was graphie ally illustrated by means ot was Mr. W. Boese. Welding Supervisor, 
these slides. This indicated tensile test Pullman Standard Car Manufacturing 
specimens, bend specimens, impact and Company, Hammond, Indiana. He gave 
fatigue. All this was rather clearly a talk on welding of jigs and fixtures on 
brought out by a series of films and the operations in connection with the Pull 
results in the finished product indi man Standard Car plant 
cated 

The final phase of the film illustrated Cleveland 
the repair and maintenance of existing The Cleveland Chapter had its big 
fixtures and dies, and perhaps the out gest meeting of the year on April 10th 
standing part of this was the salvage with a turn out of over three hundred 


GRINDING THE WAY TO VICTORY 








@ Speed and Smooth- 
ness in cutting action 
Longer Life—that's what 
you get when you use 
Chicago Mounted 
Wheels. 


Made in all types of 
abrasives, grains and 
grades, mounted on 
shanks of different diam- 
eters and lengths—there 
is a Chicago Mounted 
Wheel to lick every grind- 
ing job from the most in- 
tricate cartridge dies to 
snagging hard-to-reach 
parts on tanks. For high- 
speed POLISHING, the 
sensational new Chicago 
Soft Rubber Mounted 
Wheels save hours of 
tedious hand work. 


Illustrated is a group of 
wheels mounted on 1," 
diameter shanks, for use 
with portable and preci- *No. A-25 No. A-37 *No. A-38 
sion equipment. These 


*This shape also available in Soft Rubber Polishing Bond 
are one-half actual size. 


Hundreds of other shapes TRY ONE FREE CATALOG 
° " That's the quick way to learn Covers the complete line of 
pty available on 3 32 ; Rnb tend obost — = Chicago Mounted Wheels 
A A - markable wheels ell us the * : , 
Ye" and 3/16" diameter — Te5'Sr fo “Sne and wheel a See See 
speed you use and we'll send or use with portable tools 
mandrels. a test wheel postpaid Send for copy today 


CHICAGO WHEEL & MFG. CO. 


Makers of Quality Products for 40 Years 
1101 W. MONROE ST. DEPT. TE CHICAGO, ILL. 
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members and guests. C. V. B 
an interesting report on the 
tional convention in St. Lou ( 


man Charles W. Scheihing 
that the Cleveland Chaptet 


goal ot two hundred new me 


year. 
Iwo special guests ot t 
were | O. Mellen, Assistant D 


Representative of the War P 
Board, Training within Ind 


sion, and R. L. McFarland, S 


ministrative Assistant in the 
Division of the Clevelan Ord 
District 

MecFarland’s division 
with training, safety and lal 


brief talk he emphasized tha 
of us is in the Army now a 
job to be done is bigger thar 
realized. He pointed out that 
about eighty people constituted 
total personnel of the Cley nd O 
nance District and that now 
thousand are employed 

Mr. Mellen asked the 1 
Cleveland’s Chapter for hel 
problem of the W.P.B.’s Tra I “ 
in the Industry Division. About 200 1 


with the experience and backgro 


of machine shop practice are neede 
the Cleveland area as part time inst) 
tors. These instructors can be ed | 
time after working hours and wil 


compensated 

Che principal speaker of the ever 
Roy E. Bender, Superintendent 
Training of Thompson Products, In 
talked on the subject, “Training { 
War Production.” Bender outlined t! 
training program used and developed 
at Thompson Products. The Thompso 
plant employs four different methods of 
shaping, namely, fluid (die casting 
plastic (forging), cutting (lathe work 
and grinding 

After his talk Mr. Bender presented 
the new Thompson movie _ entitled 
“Streamlined” depicting the real lif 
drama in the skies, on land and on s¢ 
in both war time and peace time. | 
contained actual war pictures showi 
our armed forces in action and an int 


esting trip through the Thompson plan 


Columbus 
The Columbus Chapter held 

monthly dinner meeting at the Hot 
Fort Hayes on the night of April 9tl 
The business session was called to orde 
at 8:00 P.M. by the newly elected cha 
man. Mr. Stanley Mack. A sound n 
tion picture, “Uses and Abuses of Tw 
Drills.” was shown. Following this mov 
Mr. Thomas Thomas of the Clevelan 
Twist Drill Company, spoke of sever: 
interesting experiences he had encoun 


ered in various industries relative 
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/ MIDWEST END MILL 

/ Taper and Pin Drive 

makes tool changes 

possible in mini- 
mum time 


END MILL HOLDER 
gives perfect 
alignment to 
operation — no 
loose’ parts easily 
dislocated or lost 


















THESE HIGH PRODUCTION TOOLS OFFER THE POSSIBILITY 
OF INCREASING YOUR PRODUCTION 


Midwest End Mills are made with a high helix angle (fast spiral) to pro- 
vide maximum speed in action, and with plenty of chip room to prevent j ; 


| 
clogging of chips in the flutes. I 
as . : : ; ; ‘ WW 
The Midwest T aper and Pin Drive tool holder has a round pin partially 





= 











imbedded in the wall. A corresponding keyway in the tapered shank 
of the end mill fits this pin. As a result full driving energy is exerted 
along the entire length of the end mill shank. A safety lock screw holds 
the shank firmly in place. The drive is positive, rigid and always 
perfectly aligned. 











These features in Midwest Pin Drive End Mills permit higher speeds and 
feeds; they result in greater production, more accurate work and 
exceptionally high finishes in milling operations. ASSEMBLY VIEW 


showing Midwest Pin Drive 
with safety lock screw 


END MILLS © SLEEVES 

® COUNTERBORES ® 

SPECIAL TOOLS © DRILLS 
>. 


KEAMERS ® FORM TOOLS 


\ p ‘Aé METAL CUTTING TOOLS CARBIDE TIPPED TOOLS 


ADJUSTABLE HOLDERS 
MIDWEST TOOL & MFG. CO. e 2364 W. JEFFERSON AVE. e DETROIT, MICHIGAN | 
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drills 


Open discussion 


and drilling proble ms 


trom the floor, was 
then called for and many questions were 
and Various 


inswered drilling problems 


were discussed at length with recom 


mendations being made by the speaker 
Detroit Student Chapter 

The technical 
Student Chapter was 
25th. A lecture was 
RK. Long 


session of the Detroit 

held on March 
given by Mr. Jas 
rwell, Factory 


Manufa 
of Cemented Car 


Carboloy Company on “The 


ture, Design and Use 


Manager ot the 








D | 


bide Tools.” The lecture was followed 
by a demonstration in the laboratory 
The following officers were elected on 
April 10th: Arthur D’louhy, Chairman; 


Mathew Wittman. Ist Vice Chairman: 
Malcolm Reith, 2nd Vice Chairman; 
Fred Schaltenbrand, Secretary; and 
Harold DeVreugd. Treasurer 


Elmira 

The annual installation of officers of 
the Elmira Chapter took place the even- 
April 9th in the 


Mark 


Tom 


Hotel. Mr 


ing of 


Twain 


room of the 


TANNEWITZ HIGH SPEED 


METAL CUTTING BAND SAWS 





cs». « @ far Faster 
Means of Cutting 





from SHEET STEEL up to !/,"’ 
NON-FERROUS 


MATERIALS 





of all kinds up to 3" 
thick — see chart below 


SAVE THEIR COST 
IN SHORT 
ORDER 


These superb machines, delivering 
over two miles of saw blade travel 
per minute without vibration, are 
doing hundreds of metal cutting 
jobs in a fraction of the time pre- 
viously required, in metal working 
plants of every description through- 
out the country. To increase pro- 
duction and make important sav- 
ings get the details NOW! A line 
requesting Metal Cutting Band 
Saw Bulletin will bring them to you 
promptly. 











HIND OF MATE OVA wv | ‘ s | a q 
mM «« 22616 | 3 
: “ 
y 24 é ; 5 5 1 
6 " » ' te | 3 
4% 16 9 2 “a 
< 6 5 ‘ > 
é 
4% 24 20 + 5 " 
. 5 > ts 
z 6 + 
. ali 4 
Mas 4) 16 ¢/3 5 tod 
[ Bane y | th de | Se | He } 

















PERFECTLY SAFE: 
draulic Brakes automatically and instantly stop 
the wheels in case of saw blade breakage—com- 
pletely guarded. 

Incorporated in Tannewitz High Speed Band 
Saws are many highly developed, patented 
features found in no other band saws. 


Two-wheel Lockheed Hy- 
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Sawyer 


—_— 
inducted the new officers 
Mr M Hugh Ky ins Cha 
Dolph Kyler, first Vice Ch 
N Morceau. secret 
to attend the 
Oldham, Second 
Mr. Ivan M 


Seventy members 


Conway D 


George 
meeting were Vi | 
Vice Cha 


(,owdy Treas 


attended the 


which preceded the installat 


cers. 


The speaker 


ot the evenir 


Frank O. Hoagland, Master M: 
of the Pratt & Whitney Co.. West H 
ford, Conn. His main ther 
boring and its attendant prol 


Fond du Lac 


On April 10th, members of the | 
du Lac Chapter drove to The Val 
Inn, Neenah, Wisconsin 
side of Lake Winnebago, t 


April dinner meeting 


[his was an open meetit t I 


Engineers’ Club of the Kimberly-C] 
Corporation. Also, because the 
ture of the evening’s discussio1 
tors of the Vocational Schools 


officials throughout the Fox R r \ 


ley were invited to attend 

112 members and guest tte! 
this meeting and listened 
“Training within Industry, ] 
tion Training, and Sub 
presented by Mr. George | tiavlis 
Director of Industrial Trai: K 
ney & Trecker Corporation, M k 
Wisconsin 

Mr. Eugene Bouton A.S.T.I 
gional director, and Chief Engir 
War Production Board, Milv 


report of the St. Li 


ing, and also announced that Milw 
selected tor the 1904 Ma 


presented a 


kee was 
meeting 


Western Michigan 
(Grand Rapids) 

The April 13th dinner meeting 
Western Michig 


an Chapter held at tl 


Columbia Hotel, Kalamazoo, Michiga 
was attended by 126 Tool Engine: 
This was the first meeting the societ 
has held in the city of Kalamazo« 
After a brief business meeting. tl 
meeting was then turned over to M: 
Hoogerhyde, program chairman wh 


welcomed and introduced Mr. H. |} 
Linsley of the Wright Aeronautical C 


poration of Paterson, New Jersey. M1: 


Linsley gave a short description of the 
sound film to be shown. It was entire] 
about the Tool Engineering of | the 
Wright Whirlwind and Cyclo oto! 
for aircraft. This film showed the fath« 
of all machine tools which 
especially lor the various machine ope 
ations on cylinder blocks 
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ER COLONIAL JOBS AT 


support, ete. Broaching keyway i 


cuum pump adapter bushing 








We will be glad also to put 
you on the mailing list to 
receive “‘Broaching News" 
monthly. In it you will find 
varied examples of how 
broaching may be used to 
lower costs, increase produc- 
tion, and improve accuracy. 


A note on your company 


letterhead suffices 


COLONIAL BROACH CO. 


147 JOS. CAMPAU ° DETROIT, U.S. A. 
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Some machines are bought for the 
accuracy to which they can machine, some for 
rapidity of metal removal. The reason there is 
such a demand for broaching machines and 
broaches today is that in broaching you get 
BOTH. 

For job lots as well as mass production 
—in a multitude of operations—broaching has 
definitely established itself as the fastest and 
most economical method of removing just the 
right amount of stock in just the right places. 
One Colonial standard broaching machine, for 
instance, will frequently equal the daily out- 
put of several machines of another type to do 
the same job, even though broaching may 
have been adopted to meet more stringent 
accuracy requirements. 

May we suggest that you start today 
to look over your present and projected pro- 
duction setup to determine how many ma- 
chines you can eliminate from your require- 
ments by broaching? 

Scheduling your future broaching 
machine requirements now will help to insure 
getting them when you need them. There is a 
Colonial representative in your territory who 


will be glad to help you. 

















TIMES 
FASTER 
ON ALL 

SANDING! 


FORGET labor shortage on sanding. 
Any green hand is an expert with 
"Sandy", the Sterling ‘Speed-Bloc" 
sander. Any green hand can do THREE 
MEN'S WORK, and do a BETTER JOB, 
with "Sandy". Get that "SANDY" 
SPEED and PROFIT that others know! 
WRITE! Sterling Tool Products Co., 373 


E. Ohio St., Chicago, Ill. 


Plug-in Compressed 
Air Driven 





TOOL PRODUCTS CO. 
373 E. Ohio St. 7 Chicago, Ill. 
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In Metal Working: Sterling Engineers 
are a concentration of fast, economical 
QUALITY metal finishing experiences — 
experience gathered in the finest plants 
across America. Ask to see a Sterling man! 





VALUABLE BOOKLET FREE! 


Get ‘Helpful Sanding Hints"—a gold mine 
for production men! Address Sterling Tool 
Products Co., 373 E. Ohio St., Chicago, Illi- 
nois. Don't delay! Write at once! Only a 
limited supply of this valuable leaflet remains. 





Hartford 

The April meeting 
( hapter consisted of a 
Citv Club. followed by a 7 
sion at the Gas Compar 


it 8.00 
[The Technical Sessior 
bv the installation of Cl 


Frank Curtis swore in Haz 
Chairman, Carl W foellk 
Chairman; Henry A. Rocky 
Vice-Chairman; Clayton S 
Secretary ind Edmond 
Treasurer 

The topic ot the evenir 
Machineability of Metals 
ered by A. H. d’Arcambal,. \ 
and Consulting Metallurgist 
& Whitney Div Niles-B 
Company. The speaker, int 
John J. Curry, of New De; 
sion of General Motors Vi 
pointed out many interest 
of the newer steels and the 


machineability 


Louisville 

The newest A.S.T.E. Chapt 
received a Charter on_ the ¢ 
March 24th at the Brow H 
Louisville. Frank W. Curtis a R 
Morris made the presentati 

Following short talks by M { 
and Mr. Morris. Mr. Ja Wi 
Past President of the -A.S.T.E. talked 
the members of the new Chapter 

Elected as officers were: Kennet 
Jasper, Chairman; Frederick Brow 
First Vice-Chairman; Fred W. | 
house, Second Vice-Chairma Jol 
ind Saute 


Thomas. Treasurer; 


Reichert. Secretary 


Milwaukee 
The April 9th meeting of the M 
waukee Chapter was held in the ¢ 
nial Room of the Republican Hote 
Mr. H. | Heywood, Retir g CI 


man, introduced the newly electe 
cers: Mr. Julius Riedl, Chairman; M 
William lIekel, Vice - Chairman 
Roland N. Navertz, Treasurer; and V 
Paul O. Wernicke, Secretary 

After the introduction of the 1 
oficers Mr. Riedl took over the meet 
on behalf of the Chapter, and preset 
a watch to the retiring Chairman, \ 
Hevwood 

The technical part of the 


started out with a moving pict 


by the International Harvester 
pany showing how shells are madé 
After the movie Mr. Clifford Iv 
the WPB spoke to the gathering \ 
Mr. Ives’ talk Mr. Bouton g ré 
of the proceedings taken at the St. | 
Meeting and told the memb« that \ 
waukee was granted the next 
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BY TAKING OVER YOUR 


TOOLING 
PROCESS ENGINEERING 


JIGS @e FIXTURES e DIES 
TOOLS ¢« GAGES 
SPECIAL MACHINERY 
MACHINE ATTACHMENTS 
HYDRAULIC EQUIPMENT 


We can help you toolup your War Production 
or increase your present output by processing or 
developing new production methods. . . by de- 
signing new tools, dies, fixtures, special machin- 
ery ... or by placing your job for building and 
inspecting it. Our engineers are skilled and 
experienced in handling all types of production 
engineering. The finest equipment is available to 
assure efficiency. Wire or phone for a repre- 
sentative to discuss your particular problem. 


The illustrations on this page show portions of 
some of the drafting rooms and the blueprint 
department operated by Special Engineering 
Service, Inc. Full size layouts of large assem- 
blies can be handled with ease on 8 by 16 feet 


boards, two of which are shown in the back- 


ground of the top photograph. 


Territories Available for Representatives 


SPECIAL ENGINEERING SERVICE, INc. 


8161 LIVERNOIS AVENUE 
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tion of the A.9. 3 | in Mar 


Twin City 


(Minneapolis-St. Paul) 


The Twin City Chapter 


Wednesday evening, April 
Midway Club, St. Paul 
was primarily for the in 
new officer 

Otheer installed wer 
Gruber, Chairman: Wm. | 


Vice-Chairman: A \. Havir 


Vice-Chairman: and Lyk 


Secy. and Treasures 


ch 1943 


22nd, at the 
This mee ting 
tallation of 


entertainment for 


met on a 


Francis | 
Boker, First 
Second 


Overholt 











HEAVY MILLING 





LIGHT MILLING 





FACE peryp rere 





BORING OPERATION 


WwW. B. 





Wa Good T, ° ‘ad 


4 OPERATIONS 
IN 1 MACHINE 








Write for our catalog 


Rigidity, Accuracy, Speed, and Power— 
all embodied in one machine! It PRODUCES MORE WORK, yet 
REQUIRES LESS EQUIPMENT. It ELIMINATES HOURS OF LAY- 
OUT, while it PRODUCES QUALITY RESULTS. Sixteen changes of 
speed in either direction. One set of simple, convenient directional 
controls, for both hand and power operation. This versatile miller is 
truly the machine for your warshop! 


KNIGHT MACHINERY CO. 


3920 WEST PINE 
SAINT LOUIS, MO. 
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Pictured above are members of 
official committee for a Buffalo Cha 
dance. Seated, left to right, are C 
Crofoot and A. C. Siegel. Standing 
to right, are F. M. Wilson and A 
Kirchgessner 


thre evening vas 


L,eorge \I R »bertsor 


Montreal 
The April 8th 
Montreal Chapter was hie 
Windsor Station in Montre 
Executives of the Chapter 


duced as _ follows John H 
man; Jim Davis, First \ 

R. B. Douglas. Second Vi 

H. E. Gibson, Secretary h 


land, Treasure 

Mr. Hall introduced 
speaker who was Mr. F. S« 
Canada Illinois Tool, and \ ( 


man of the Toronto Chay 


also. were Len Singer. Sec 
Toronto Chapter. and E. B 
Chairman of the Toronto Cl 
The subject of the ever 
tional talk. was “Broaching War | 
dustries,” ably presented 
slides by Mr. Schvtte. Chart 
ing angle, rake, pitch and 
ance of broaches were also show 
The many questions asked 
talk brought out information or 
tive efficiency of hydraulic 
screw drive broaches, and 
on widely divergent classe . 
ing. Many were surprised to lea 
the hydraulic was the more } 


of broaching machine 


Peoria 

The Peoria Chapter’s A 
was attended by _ ninety-six 
and guests. The installatior 
officers followed the dinner 

A lecture was given by Malcol: 
Judkins. Chief Engineer of the | 
Division of the Firth Sterling St 


Company. He explained briefly 
tungsten carbide is manufactured 
the methods employed in brazing 
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DEPENDABLE 
Lowit 


TO PUSH, PULL, 
OR LIFT... 


on 1007 Gobs 


@ No costly shutdowns or maintenance worries with 
simple, sturdy Hanna Cylinders. Nothing wears but pack- 
ings that are quickly replaced. The unique strain rod 
and flange construction permits piston removal without 
complete dismantling. Four nuts come off — that’s all! 











HANNA 
ENGINEERING WORKS 
1765 ELSTON AVE, CHICAGO, ILL 


Ain and HA 
CYLINDERS + RIVETERS 
VALVES « HOISTS 


ARTER ROTARY SURFACE GRINDERS 
finish swivel blocks for Reed-Prentice lathes 
absolutely flat and parallel. On this job, in 
common with other parts of the Reed- 
Prentice lathe there must be a high degree 
of precision .... one of many surface grind- 
ing jobs that pass over these machines in 
this plant. 


Arter engineering for surface 
grinding jobs is at your service. 


ARTER GRINDING MACHINE COMPANY 


WORCESTER, MASSACHUSETTS « U.S.A. 
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tips to the steel shanks, his dese ription 
being augmented by movies. He ex 
plained that many setups employing 
tungsten carbide tools are run too slow, 
resulting in a loss of cutting tool effi 
ecrency, 

Movies depicting life in the army 
were presented by the United States 
Army Recruiting Office 


Rochester 


The Strong Auditorium of the Uni 


versity of Rochester was the scene of 


A 


the April 8th meeting of the Rochester 
Chapter. 

The speaker of the evening was Mr 
Elya, representative of The Norton 
Company. His talk was followed by a 
motion picture on grinding wheels and 
grinding procedure A discussion 
period followed 


Rockford 

The April 9th meeting of the Rock 
ford Chapter was held at the Hotel 
Faust in Rockford. The installation of 


Regrind Even 
Scores of Times 


Today, the most solemn issue is Unity of Purpose. Adaptability 
becomes a blessing. Duty is intensified by facts. Production 
persistently heads the worksheet. And "save" is an hourly 


command. 


With the spirit of conserving STEEL, TIME, LABOR and 
MONEY, the Severance Tool Company increasingly serves 
the Metal, Wood, and Plastic Industries with small Rotary 
Power Tools for Fitting and Finishing. Supplanting ordinary 
Rotary Files, MIDGET MILLING CUTTERS in standard shapes 
and sizes are available with little or no delay. Cooperate 
with National Needs by ordering less than you believe you 


require; then enjoy at least an equivalent compensation, plus 


hidden savings through ''Regrinding", which removes only 


about .004 of an inch. 


Regrinding revolutionized the field of Rotary Files and Sever- 
ance has regrinding histories of upwards to the unheard-of- 
figure of eighty times. Contact Severance and try a cutter. 


These are trying times. 








“Chatterless"’ Countersinks, Tube Deburr- 
ing Cutters, and Engineering Service for 
Special Tools also await your request. 
Pacific Coast users and Prospects may 
address Severance Tool Company, 3844 
South Santa Fe Avenue, Los Angeles, Calif. 


SEVERANCE 
TOOL COMPANY 
1522 East Genesee Avenue 
Saginaw, Michigan 





MIDGET MILLING CUTTERS 
“Ground from the Solid After Hardening" 
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Chapter officers for 1942-43 y 
ducted by Mr.G.C. Johnson. W 

Barnes Company, and a past ( 
Chairman. The new officer 

were: Mr. Fred Kampmeier, C} 
Mr. Leo Reuland, Ist Vice-C} 
Mr. Roy E. Dreyer, 2nd Vi 


man: Mr. Fred Swanson 


Variance At Elmira 


Joe Menihan (left), retiring secretary 

of the Elmira Chapter and Con. Thomas, 

retiring chairman, make the tall and 
short of it. 





Chairman; Mr. Walter Lustig, Treas 
urer; and Mr. Ernest Norrman, S« 
retary. 

The after dinner speaker was Mr. 5S 
M. Roberts, Chief Engineer, Contract 
Distribution, Bureau of Field Opera 
tions, War Production Board, Chicag 
His subject was Industrial Conversion 
from Peace to War of manufacturing 
companies not engaged in war ma 
terials. 


St. Louis 

The St. Louis Chapter held 
monthly meeting on the night of Ay 
9th, at the Hotel Melbourne 

Vice-Chairman, Ernst Nieman, int 
duced the guest speaker, Mr. A 
Segur of the Segur Company, Chica 
who spoke on Time and Motion Ana 
ses. For the first time in the Chapte 
history, several women from St. Lo 
war industries attended the techni 
discussion. 
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THe REED PoLicy 


EXPANSION 
PRODUCTION 
OF MODELS 

















Ss 














No. 801 PLAIN 








No. 901 PLAIN 
WITH 110.000 VERNIER 





No. 802 PLAIN 


SEND IN YOUR ORDER OR WRITE FOR FOLDER WITH 110.000 VERNIER 


GEORGE SCHERR COMPANY, INC. 


132 Lafayette Street New York, N. Y. 





ALSO AVAILABLE 
WITHOUT VERNIER 





RIGIDITY and ACCURACY 


UNDER HEAVIER CUTS AT FASTER SPEEDS! 


¥ 


Q >» . 









No. 2 Universal Turret 
Lathe with stationary 
overhead pilot bar and 
headstock brackets. 
Heavy duty multiple 
turning heads and verti- 
cal side tools and heavy 
duty reversible cutter 
holders. Also shown is 
the lead screw type 
chasing attachment with 
split nut brackets and 
threading dials on both 
carriages. 











This machine with its stationary overhead pilot bar and headstock brackets together with rigid turret tooling per- 
mits heavy multiple cuts. Thus accuracy is assured, while faster speeds are possible through the use of cemented 
carbide cutting tools. 





WRITE FOR COMPLETE DETAILS 


| THE ACME MACHINE TOOL COMPANY 


CINCINNATI, OHIO 
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San Diego 

The San Diego Ch ipter held its meet 
ing March 29th at the El Cortez Hotel 
in San Diego 

The meeting was brought to order by 
Mr. Floyd Cox. Ist Vice-Chairman. in 
the absence of Mr. J. J. Tucker. Chair 
man, who was attending the convention 
in St. Louis 

Mr. Benjamin Cullen. instructor Ma 
chinist at North Island Naval Air Sta 
tion, was one of the speakers at the 
meeting Mr. Cullen vave an introduc 
tory talk regarding the life work of Dr 














GREATER EFFICIENCY HYDRA C POWER MOVEMENT 


in relation fo Piston Rod 
Diameters 
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THE TOMKINS-JOHNSON CO. 


624 NORTH MECHANIC STREET JACKSON, MICHIGAN 
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Above—San Diego Chapter memt 
pose for a picture. In the group 
several Los Angeles A.S.T.E.'er 


Roy Rife. speaker of th 
Dr. Rife gave a very int 
on the designing of mic 


their various uses in science 


Golden Gate 
(San Francisco) 


Seventy-five members ar 
tended a dinner and meeting 
Engineers’ Club in San Fy 
the night of April 14th 

After the dinner new 
introduced and installed. A 
ture was then shown w 
strated the preparation a1 
advance of an air raid 

Mr Walter Kassebohn the (¢ 
ters new Chairman, ther 
the speaker of the evening, Mr 
Fletcher. who gave a talk 
finishing. Mr. Fletcher 
progress that has been n 
ardizing surface finish. S 
to indicate the finish and 
lowable, were illustrated | eal 
a chalk talk 

$10.00 had been offered to t 
bringing in the best specir 
chanically finished surface Mer 
Harold Burlingame won the p1 
specimen averaging 4 m 


height and depth 


Schenectady 
The Elks Club was the scene 


April 9th meeting of the Schenect 


Chapter. Sixty members and 

were present to take part in the inst 
tion ceremonies of the newly ele 
ofhcers The new officer were Cl 


man, H. Crump: First Vice-Chair 


J. L. Tocher: third Vice-Chair1 


R. Linehan: and Treasure R 
Wilke. C. E. Smart and N. Y. ¢ 
Second Vice-Chairman an 2 


respectively, were absent 
Mr. Crump introduced Mr. A. H 
son, Sales Manager of the L. 5S 


Co. in the Schenectady D 
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Write for ] 
New Bulletin 


= THE YODER SALES co. 


| 
} 
5500 WALWORTH AVENUE || 
| 
| 
| 
| 
| 
| 
| 

















in the ha 

of experts CLEVELAND, OHIO | 

or new YODER ALSO MAKES: | 
: Coilers, Uncoilers, Scrap Cutters, Slitting Lines, Tension Reels, 

trainees Bending Machines, Beading Machines, Brake Shoe Machines, 





Roll-Forming and Flying-Cut-off Machines. 
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MAC-IT Quality Alloy Steel Screws 


The Mac-it square head set screw featured here is made for the toughest 


sri tot- 


kind of holding down jobs—forming machine bearings, giant axle hous- 
ngs, locomotive applications and the like. 


OTHER MAC-IT PRODUCTS INCLUDE: 


Socket Head Cap Screws ® Hollow Set Screws ® Stripper Bolts © Hexagon 
Socket Pipe Plugs © Hexagon Head Cap Screws 


Made of alloy steel, Mac-its are milled from the bar, with die- 
cut threads, and heat-treated for maximum strength. 
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_ THE STRONG, CARLISLE & HAMMOND COMPANY 
1392 West Third St., Cleveland: Ohio 
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then Mr. W. P. Powers. Secretary of 
the U. S. Tool Co. who was the speaker 
of the evening 

Mr. Powers’ talk was on Multi-Slide 
Presses and Millers. He explained in 
detail the general principles of opera- 
tion of these machines, emphasizing the 
fact that the multiplicity of motions 
which are encountered in these ma- 
chines are all produced by action of va- 
rious types of cams. Mr. Powers’ talk 
was illustrated with slides and motion 


pictures showing not only the opera- 
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DEARBORN GAGE COMPANY 


tions of these tools but also the many 
types of parts which may be produced 
from them 


South Bend 

The South Bend Chapter held its 
April 14th meeting at the Elkhart Hotel 
at Elkhart. Mr. Stanley R. Cope offi- 
ciated, replacing Mr. H. R. Wentzell, 
the retiring chairman. 

Rev. Paul S. Schumucker, who re- 
cently returned from the Interior of 
Borneo, by the way of Singapore and 


ae | 


tg, | 


22057 BEECH STREET - - DEARBORN, MICHIGAN 
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Cape Hope, spoke on the 
living conditions of the peop! 
pictures taken by Rev. Sel 
some of which were colors 


his recent stay there 


Twin States 
(Springfield, Vt.) 
The April 8th meeting of t! 


States Chapter was held at 
Temple at Springfield, Vermor 
meeting was called to orde 


P.M. by Chairman Robert S. 


after the regular dinner meetin 


Two news reels were show 
showing some of the battles of |] 
and the other showing the Jap at 


Pearl Harbor 


Mr. Gillette then introduc 
speaker of the evening, Mr. H 
Stagg of the Crucible Steel Con 
who gave an illustrated talk or 
Failures”. A_ brief discussior 
followed 


Syracuse 

The Syracuse Chapter met on 1 
day, April 14th, at the Onandaga H 
for its monthly meeting. Attend 
at the dinner was augmented by a la 
delegation from Oneida, Ltd.. wh: 
especially to learn about ndu 
training as the company has beer 
pelled by the war to convert its n 
facture to military items and must t 
a number of workers in new operati 
Credit for acquainting the visitors wit 
the Chapter in Syracuse should go ir 
large measure to past Chairman B 
Mitchel. 

The New Chapter Chairman, Clay 
Ainsley, introduced the guest speaker: 
Herbert D. Hall, President of the He 
bert D. Hall Foundation of Newark 
N. 5. Mr. Hall spoke on “New Deve loy 
ments in Machine Shop Training Tec! 
nique.” He covered the courses of stud 
being formulated at the present time 
fill the demand for machine operator 
during the national emergency. The 
uses of slide films and motion picture 
films as a corollary to industrial tra 
ing were illustrated with representat 
examples. Mr. Hall stated that s 
visual aids are being used in the 
fense training program 


Potomac Chapter 
(Washington, D. C.) 

Eighty-five members and friends 
tended the April 2nd meeting of 
Potomac Chapter which was held at | 
American Legion Club in Washingt 
D.C. 


After a brief business session, Ch 
man, Mr. Raymond C. Harbst, int 
duced the principal speakers of 
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TFOUR WAYS TO SPEED NATIONAL DEFENSE 


(FOUR WAYS TO SAVE TIME AND MONEY) 














/ TUNGSTEN CARBIDE LATHE AND GRINDING CENTERS | 


Circle Tip Tool Company's centers are equipped with a hard wear and gall resisting metal, lasting 
from 50 to 100 times as long as high speed steels. Standard sizes in stock, special centers made to 
order. 


J TEN STANDARD CARBIDE TIPPED TOOLS 


| 
| 
Available for immediate shipment in two grades of “Tamaloy," a new Tungsten Car- 
bide, Circle Tip standard tools are finished ground, ready for use, or may be reground to 
meet your particular cutting problems. | 


Y3. “TAMALOY" CARBIDE BLANKS 


“Tamaloy" blanks can be furnished in special shapes approximately .015" 
oversize, allowing you to make your own form tools. Standard “Tamaloy" 
blanks from stock. 


4 SPEEDALOY 


Speedaloy is a cast cutting alloy made of a special Tungsten Chro- 
wen RESISTANCE TO ABRASION mium alloy. It fills the breach between high speed steels and Tung- 
sten Carbide in both performance and price. Speedaloy comes in 
solid Tool bits, flats and tipped tools. 





CATALOG AND PRICES ON REQUEST 


CIRCLE TIP TOOL COMPANY, EAST ORANGE, Nv. J. 


It's New-me Zea 
PORTABLE DUST COLLECTOR 


The NEW FILTAIRE PORTABLE DUST COLLECTOR elim- 

inates the danger, expense, and nuisance of dust laden air. 
The Filtaire is ideal for use with grinding and polishing machines where no central dust 
collecting system is available. It is completely self-contained, yet fits any machine 
without the use of special hoses, hoods, tanks, or piping. Plug it in at the nearest 
1 10-volt outlet and it's ready to go. 























A spun glass Dustop filter stops all wheel and work dust at the front of the Filtaire. 
This inexpensive filter is fireproof and easily replaceable. 

















Filtaires will pay for themselves quickly in your shop — mail the coupon today for 
details! 
Please send me my free copy of the new Filtaire Folder. 
| 
MAILTHE | au sl 
COUPON sais 
TODAY I 
allenic STREET 
CITY STATE ee | 





634 COMMONWEALTH AVE. 


EDWARD BLAKE COMPANY NeEwron CENTRE, MASS. | 
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evening. Mr. Frank W. Curtis, Past 
President of the Society. gave a short 
talk on the organization. Mr. F. J. Raw 
son, Secretary of the Potomac Chapter 
gave a report on the Tenth Anniversary 
meeting in St. Louis. The business ses 
sion wound up with a short talk by Mr 
Robert H. Oakes, Chairman of the 


Standards Committee. Mr. Oakes spoke 


on the need of further standardization 
in the tool industry 


The principal speaker of the evening 


was Mr. Frank W. Curtis, Chief Engi- 


A ] t l N 
neer, Van Norman Machine Tool Com 
pany. Mr. Curtis spoke on the subject, 
“Tool and Fixture Design.” 


Williamsport 


The Williamsport Chapter held its 
April 13th meeting at the Lycoming 
Hotel. Following dinner, the meeting 
was called to order by Ed. Greer, Chair- 
man. Mr. Greer introduced Mr. How 
ard Stratton, a guest from Elmira, New 
York, whe gave a report on the Business 





1942 is Democracy’s crucial year. Armament production this year 
will undoubtedly decide the war. That puts it squarely up to you 
and every production man in American Industry to increase output 
NOW, despite shortages of machines and skilled help. 


How? By getting maximum capacity out of your present machines 
with TECO Carbide Tools—noted for their accurate, high speed 
cutting and longer runs between grinds. 


TECO Carbide Tools are available promptly in grades and styles for 
practically every machining need. Put these producers to work— 
NOW! Try atest run and be convinced. 


TUNGSTEN ELECTRIC CORPORATION 


570 39th Street ° ” 


Union City, N. J. 


Branch Office: 2906 Euclid Avenue, Cleveland, Ohio 
Pioneers in Tungsten Carbides for Over a Quarter Century 
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Session of ti 


it national 
Louis. 

The meeting was then turns 
Mr. Ted MacLafferty, Eastern 
of the Carboloy Co.. In« wi 
blackboard lecture on the Dy 
care, and grinding of carbid: 
tools. Mr MacLafferty 
point that the manufacture 
tools are putting forth eve 
standardize their tools 

Eighty-eight members wer: 
at this April meeting 


Worcester 

The Heald Machine Com, 
host to the members of the W 
Chapter for their April 14tl 
The members were taken 
throughout the new office buildir 

Dinner was served in the new ai: 
ditioned cafeteria with Mr. Robe 
pard, Assistant Sales Manager of H 
Machine, chairman of arrange 
Among the visitors was Mr. W 
Brown, Works Manager 
Wright Aeronautical plants w 


viewed briefly the status of the airy 
motor plant years ago and of today 
Mr. Leslie Goff, Worcester Chairma 
turned the meeting over to Mr. Fk 
Harris who in turn introduced Mr. 
liams, the main speaker. Mr. Williar 
talked on the borematic and illustrate: 
its capacity for doing various type 
work with slides. 175 members wer 


attendance 


Western Ontario 
(Hamilton) 


The April 9th meeting of the Ha 
ton Chapter was held at the Royal Cor 
naught Hotel. 

New Chapter officers were inst 
by chairman W. A. Dawson. They 
Charles A. Fisher. chairman; Josey 
Little. Ist vice-chairman; Stepher 
Myers. 2nd vice-chairman: E. L. Gre 
secretary; and H. C. Coit. treasure 

The guest speaker of the evening 
Mr. E. V. Flanders, manager of 
thread grinding department. Thr 
Tool Division of the Jones and La 
Machine Company. “Modern Deve 
ments in Thread Grinding” was 
title of Mr. Flander’s talk. Slides we 
used to illustrate his talk 

Later in the evening an outline ot 
convention at St. Louis was give! 
past chairman Dawson 

One of the most successful gather 
the Hamilton Chapter has ever had, t! 
meeting attracted 132 members 
guests for the dinner and 186 fo1 


technical session. 
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nbard angle plates and V blocks are made of 


h grade close-grained semi-steel type iron, under 
jidly supervised control given special heat treat- 
nt to relieve casting and machine stress, hand- 
aped slowly, carefully, to produce a high degree 
f precision. Construction is extra rigid and heavy 








sprape ez. ] 
INSIDE ANGLE PLATES | 
| Stock | Size | Wt. per 
|_No._| (inches) jpiece, Ibs, 
| 468-1A| 4x4x6 | 10 
[ 468-2A| 6x6x8 | 23 
| 468 3Al 8x8x8 | 4) 
468-4A| _8x9x10 52 
468-5A| 10x10x10| 75 
468-6A| 12x12x12| 116 
|468-7A| 18x18x18| 260 | 


P — 


UNIVERSAL 
RIGHT ANGLE IRONS 


A71-1A) 3x4x6 | 71/2 
471-2A 4x6x8 15}/) 
| 471-3A| 6x8x12| 30! 


[471-4A |8x10x18| 58 | 


WRITE FOR DETAILS AND PRICES... 


320 YONKERS AVENUE, 


MAY, 1942 





Stock Size Wt. per 
No inches) | piece, Ibs 





“V BLOCKS 


t = y 4 
Stock Size Wt. per | 

| No inches) | pair, Ibs. 

| 467-1A | 3x2x5 12"; | 


467-2A | 4x3x6 | 25 


= 


467-3A | 6x6x7 | 70 
467-4A | 8x6x8 = 108 
t 467-5A | Bx8x8 Jo | 


SS 


For holding circular pieces to be milled, ground, shaped, 
or for inspection work, Lombard hand-scraped V blocks 
are unexcelled. Sold in matched pairs of identical size. 
Clamps furnished with blocks as shown below hold 
securely, prevent slipping 


| ¥ BLOCKS with CLAMPS! 


Stock 


No 


467-1C| 
467 2C} 
467 3C | 


467-4C 


467 5C | 


Size Wt 

inches poir 

3x2x5 14 
4x3x6 | 30 
6x6x7 80 
8x6x8 | 118 
8x8x8 | 135 










Lomparp Governor CORPORATION 


100 MAIN ST. ASHLAND, MASS. U.S.A. 








POIN 


T 


POINT 
GRINDING WHEEL DRESSERS 


TH DIAMONDS 


SET IN SINTERED TUNGSTEN CARBIDE 


ASK FOR NEW 16 PAGE DESCRIPTIVE BOOKLET AND PRICE LIST 


YONKERS, N. ¥. 
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(Continued from page 120) 


ing certificate, or by any preference rat 
ing order of the P SeTIES, EXE ept through 
Orders P-90 or P-100 


March 27--Amendment No. 1 to Sup 
plementary Order M-21-d limits use of 
steel containing four percent or more 
of chromium to ratings of A-l-k or 
higher. Original order, issued Decem- 
ber 27, 1941, permitted deliveries of 
four percent chrome steel on ratings of 
\-10 or highes 


WASHINGTON ETTER 


March 27 


appointment of Charles T. Ripley, chief 


Announcement made ot 


engineer of the technical board of the 
Wrought Steel Wheel Industry, of Chi- 
cago, as consultant on Diesel engine 
propulsion equipment in the section of 
Materials and Equipment of the Office 


of Defense Transportation 


March 2 Amendment No. 2 and 
Extension No. 2 to General Preference 
Order M-17 makes pig 


allocations. The amendment eliminates 


iron subject to 








BRADFORD 











“RUGGED INDIVIDUALISM” 





Send for free bulletin that 
= full details and speci- 

cations on this production- 
minded lathe. 


Metalmaster 


This rugged new lathe is just the machine for the fast tempo of war 
production! The headstock, driven by a constant speed standard 
frame motor, is rugged, simple, and exceptionally free from vibra- 
tion. Heavy walls and a sturdy center bracing rib supports at the 
short intermediate gear shafts in tapered roller bearings. Double wall 
one piece apron,—wide range quick change device and many other 
features which you will find in booklet. Write for your copy today. 


ALSO MANUFACTURERS OF DRILLING AND TAPPING EQUIPMENT 






LATHE 








THE BRADFORD MACHINE TOOL CO. 


CINCINNATI, OHIO 


PRECISION 
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the reserve tonnage pool ar 
places all pig produced 

tory control. Purchasers « c 
required to fill out Form PD- 
70, showing inventory and 
Producers may ship pig or 
ance with schedules filed on | 
71, subject to approval | 

of Industry Operations 


March 28 


of available industrial diamoy 


Inve ntory 


age lor tool uses stin lated 
WPB hopes to discover upDI 
use 


March 30—General All 
trol Order covering nickel—M- 
tended for an indefinite period. S 
instructions for melting 
may be given by the Dir 


try Operations 


April | Preference R 
P-77, covering material fo ‘ 
ing of machine tools. extended t 
1942. The order applies only 


panies to which an indiv 
the order has been add 
serial number. Compa 
under the order have 
shift over to operation 


duction Requirements P 


April 2—Re port anne l 
Tools Bran h ¢ hiet Ceorge { Bi i 
showed that the value 


tools. presses and other 


equipment shipped duri Fe 
was $93,100,000. Shipments of ma 
tools alone amounted to 20,307 uw 
with a total value of $84,355,000 
siderable increase over shipments 


ing January 


April 3 


chant ship construction rating orde 


Interpretation of P-7 


provides that ratings under the o1 
can only be applied to perishable to 
not to machine tools and othet per! 
nent tools 


April 6—Suppliers Inventory Lin 
tion Order L-63 sharply limits supplie 
inventory of foundry supplies, ind 
trial supplies, transmission supp 
and welding and cutting supplies. T} 
are among the 19 kinds of supplies 


fected by the order 


April 9—General Limitation O1 
L-83 prohibits manufacturers of ind 
trial machinery from filling any ord 


for the production or delivery of stit 
lated types of new. second-hand, or 
conditioned machinery without WI 


approval. Army, Navy, certain ot! 
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UF KIN 
RADIUS GAGES 












“UPPCO FINISH” 


ASSURES EXTREME HARDNESS 
AND ACCURACY 


The handle is made of hexagon 
material with bronze tapered col- 
let which locks around the plug 
as it is driven into the 
handle. The plugs are re- 
versible, so that when one 


ORIGINATORS end is worn out the other 
es nt end may be used, thus giv- 
and exclusive manu ing double life. 30,000 
factures of DUBLIFE \' gages instock ranging from 
: f n 
GAGES and UPPCO 030" to 2. 
FINISH 


5 other gages of American Gage 

, *\ % design will be sent on request. 
UNITED PRECISIONSPRODUCTS CO. 
4617 W. HURON ST.,, 3 CHICAGO, ILL. 
a EASY TO USE 


TANK AND ANTI- AIRCRAFT GUN PRODUCTION 5 APPLICATIONS 
MOVES MUCH FASTER WITH Because each blade in the 


Lufkin set of Radius Gages is } 

« 2,8 a separate unit, it is more 

Az Weldin g Positioners easily and accurately appiied ~ |i 
ee — 
























Catalog showing DUBLIFE and 








/ 














to the work. No other parts of | 
the set can cause interference. 1} 









Now being used gi in Each blade has five applica- | if 
5 3 tions for its individual radius | 
in producing | * / | SHIP YARDS— and carries the corresponding | | } 
TANKS— , .G ; L ARSENALS— external and internal forms. | I 

ANTI-AIRCRAFT— yf y WN PIPE WORKS— An attractive, durable leather- if 
GUN MOUNTS pee f ette folder is supplied with | 
— 7 CHEMICAL each set to not only protect 
ARMOR PLATE— Ly NTS— the gages, but to make the 
NAVAL GUN 4 OIL REFINERIES— selection of them simple and a 
MOUNTS— A easy. And for hard-to-get-at 
iS and throughout places, use the Lufkin Gage 
NAVAL VESSELS ) industry Holder which is furnished at 
— a slight additional cost. ' 
Indicative of the essential part Ransome Positioners BUY THROUGH YOUR 


DISTRIBUTOR 


are playing in the defense effort is the above list of 
items now being produced on these machines. 






Bulletin No. 200-T is yours for the asking. 


Industrial Division 


RANSOME CONCRETE y mo | Fi OFAN | 


MACHINERY COMPANY 


Dunellen, N Jers 
ew versey TAPES - RULES - PRECISION TOOLS 


MAY, 1942 


SAGINAW, MICHIGAN . New York City | il] 





























Government agencies, United Nations pulp and paper industry, units costing 
governments, and Lend-Lease orders less than $1,000. These exceptions are 
are excepted from the provisions of the for administrative purposes, so that 
order. Orders bearing a rating of A-9 WPB will not have to direct the distri 
or better issued on a PD-1, PD-1A, or bution of small machinery units. Ma 
P-19-h certificate may be filled, and chinery covered by the restrictions fol 
orders carrying a rating based on lows: Leather working and _ tanning, 
a PD-3 or PD-3A certificate, counter cotton ginning and delinting, shoe 


signed before the effec tive date of the 
order (April 9), are permitted to be 


manufacturing, and shoe repairing, (re 
gardless of the cost of the machinery) : 


filled packaging and labeling. pulp and paper 
Exempted from provisions of the making, paper converting. printing and 


order is machinery involving a cost of 
less than $200, or in the case of the 


publishing, bakery, confectionery. bey 
erage bottling, industrial sewing 


SKILSAW TOOLS 


give production 


the SPEED that leads to 
ICTORY! 











@ Minutes were never before so precious and 







SKILSAW TOOLS never as important as they are to- 





into Americas's busiest war-work 





day. look 






plants and you'll find SKILSAW TOOLS at the front 


in the battle of production— packing more work into 






every hour, cutting days from schedules, speeding 







the flow of vital goods that are needed for 






Victory! @ Are there jobs in your plant 






that should be done sooner? Your dis- 


tributor will gladly demonstrate 






how SKILSAW TOOLS can help 







SKILSAW, INC. 


5051 Elston Ave., Chicage 













New York + Sesten + Buffele 
Pritedeiphia ° Cleveland 






Detroit . Indianapolis 





S lewis + Kenses City 





j Atlenta + New Orieens 
J @SKILSAWS—9 Models Delies + Les Angeles 


J Cut metals, wood ond com Octiend + Seattle 












ate, Cenede 





positions in production and 


wearplont construction 


7 SKILSAW= TOOLS 


* MAKE AMERICAS HANDS MORE PRODUCTIVE * 
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April 1O—Amend: 
stricts the sale of solde 
babbitt with a tin content of I¢ 
except by retailers, and ex ept 


business carrying an A 
on an A-10 when for repa 


machinery, or for the manufa 


cans within the limitation of 
conservation order M-8] A me 
No. 2 to M-43-a removes limitat 


use of tin for the manufacture 


pleme nts of wal 


April 13—Amendment to | 
ence Rating Order P-68 gives ste 
ducers a higher rating on repa 


maintenance needs. Thirty perc: 
the dollar volume of re pall ind ma 
ance allowed an A-l-c rating. A 
plicable to remainder. A-l-a rat 
actual breakdown needs and A 


ings on supplies needed t rake 
able advance provisiol } yNnst 


downs are continued 


April 13—Amendment 
ence Rating Order P-56 rm 
panies operating under ! wu 
ery and equipment order! 
ings on equipment req i DV 3 
American copper compa 1 
under P-58, to iron and steel pro 
operating under P-68 


operating undet P 


April 14—Filing da 
diamond report unde () \M 


postponed te April »() 


April 14 Shipm«e \ 
Emergency Alloy Steel 
ricators or laboratories f K De 


or analysis are excluded 
ties controls 

April 14—Manufact 
machinery allowed an A rat 


a percentage ol their 1 


ments under Order P-5¢ \ 
considered preliminary 
ing equipment industry r 


tion Requirements Plar 


April Li Order L-10 


compresses Inder! ill 
svsten 
April 20 Surve 
launched All meta 
report form PD-275 are ed 


them out and ret 
Census not 


similar to t it cent 


April 21—Divisior y O 
ations announced that 
diately no individua iD] 
a manutacturer ft nat 
corporated in his product 
ot more than one mont 


proved Measure 1s 
industry to operate under the P1 


tion Requirements Plat 
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a waylo DEVELOPED and PROVED AS A 
wns D achive War-INDUSTRY “MUST” 


® Special single 

cross shaft panel unit 

controls two feed cylinders and two 
clamping cylinders of a hydraulic profile milling machine. 





Use Unit-Type Hydraulic Structures 
tor New Designs These self-contained hydraulic 


designed to meet specific machine requirements 
They are complete with pumps, pump-controls, valves, and 
eservoir. All piping, except to cylinders, is compact and 


ided in the unit 


Save Design Time...Speed Delivery 


in be designed and built for control of elements or 

tions of Milling, Boring, Grinding, Drilling and other metal 
working machines. They can also be furnished for operations 
ther types of machines whose functions can be controlled 

to better advantage hydraulic 
ally. This hydraulic designing 
can be done simultaneously 
with your machine designing 
When your machine is ready for 
assembly you will have a com 
plete hydraulic unit easy t« 
mount, and designed to meet 
the needs of your machine — 
piping each machine cylinder 
constitutes your total hydraulic 


effort 





Compact Hydraulic piping elim. FOX Complex and Simple 


inates unsightly exterior piping. . ; : : 
Circull ix complete, and faded Circuits These standard hy 


for immediate installation. draulic units are in use in mass 





production machine tools in all 
f our prominent automotive 
plants ... in simple and com- 
plicated machining cycles. For 


adalti nal jata write for the 








booklet ffered below 
FREE New Datar Included in this 4 
ire typical installation circuits, 
mpiete data vering piston anda gear PARNES 
mpe ma mplete { C COV 
ny ind mpiete iniormation covering hj 
1s elementc “onst . and i ey} ] GV" ttlicg 
1 lements ynstruction and installa a 
n of standard units used in these highly be 


i 1 hydraulic circuits. Write for your 
Py today. Ask for Bulletin TE. 542 


John §S. Barnes Corporation 


DETROIT SALES OFFICE MAIN OFFICE 
503 NEW CENTER BLDG. AND FACTORY 
TR-1-1706 ROCKFORD, ILL. 
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—Brightboy— 








TIME AND WORK SAVINGS 


Speed “un FINISHING, 
DE-BURRING, POLISHING, 
PREPOLISHING; Remoue 
DIGS, ROUGH EDGES, 
TOOL & HEAT MARKS; 
Smooth WELDED & 
SOLDERED JOINTS. 

‘Wace te oe hae tee ogee cok aes 


grind. Not a buff. A new finishing method, producing a 
precision job with a minimum dimensional loss of material. 





Ready for immediate use. No time-taking preparations. Easy 
to use by any employee. No special training necessary. Every 
bit of the material is usable. Made in blocks, sticks, tablets 
and rods for hand work; in wheels (which deburr, polish, finish 
and put ona slight radius in one operation) for use on portable 
and stationary power machinery—lathes, grinders, polishers 
and other automatic and semi-automatic machines. Now 
saving precious time in outstanding war industries. New uses 
being discovered daily 


Available to war industries through recognized mill supply job- 


bers. Write us direct for catalogs and prices if your jobber 
cannot supply you 


BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO., NEWARK, N. J. 





WHEELS 
STICKS 


TABLETS 
BLOCKS 





WELDON ROBERTS 


Brightboy 


The SOFT RUBBER binder 
CUSHIONS the abrasive 


159 






































GISHOLT SADDLE 
TYPE TURRET LATHE 


Built in two sizes of 28% inch and 


(G59) 


31 inch swing, 54% inch and 9%4 inch 
bore, two new saddle type turret lathes 
are being put into quantity production 
by the Gisholt Machine Company, 1229 
East Washington 
Wisconsin. 


Avenue, Madison, 

Known as the 3R and 4R, they are 
similar in many physical specifications 
to the 3L and 4L machines. However, 
in view of their design for large scale 
production, the machines must be built 
on readily available machine tools and 
from materials obtainable in the large 
quantities necessary. They will be pro- 
vided with the most commonly used 
tools and attachments 

The 3R has 514 inch spindle bore, 
21 inch chuck, 28% inch swing over 
ways, 26 inch swing over carriage wing, 
and 21% inch swing over cross slide. 
The 4R has a 914 inch spindle bore, 24 


NEW EQUIPMENT, Materials, Processing 





inch chuck, 31 inch swing over ways, 
27% inch swing over carriage wing, 
and 241% inch swing over cross slide 


ARMOR TURRET 
MILLING MACHINE 
Utilizing a combination of a horizon- 
tal spindle and a vertical spindle ca- 
pable of any angle, mounted on a single 
rigid turret which rotates a full 360 


(G60) 


deg., the milling machine announced 
by the Aircraft Machinery Corporation, 
Burbank, California, is said to open up 
an entirely new field of uses in the tool 
room, pattern shop, and general pro 
duction plants. 

Other features claimed for the Armor 
Universal Turret Milling Machine in- 
clude: vertical, angle and _ horizontal 
spindles with three low and three high 
spindle speeds, 16 inches of travel both 


vertically and longitudinally, and all 
tolerances held to less than one thou 
sandth. 





Gisholt Saddle Type Turret Lathe 
Provided with the most commonly used tools and attachments. 





Fitchburg Grinding Machine 
Adapted to spot grinding gun barrels and long spindles. 
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Armor Turret Milling Machine 
Horizontal and vertical spindle. 


FITCHBURG 
GRINDING MACHINES 


Particularly adapted for spot grind 


(G61) 


ing gun barrels and long spindles, this 
machine built by the Fitchburg 


Fitchburg 
Mass., has standard Fitchburg bow 


Grind 
ing Machine Corporation 


gage independent, self-contained wheel 
head units. Rough forgings, which have 
previously been centered, may be 
ground directly from the rough or fror 
rolled stock. To allow spot grinding t 
be performed on a variety of gun bar 
rels or spindles, the bowgage heads a1 
mounted on ways so that they may | 
located longitudinally in different pos 


tions. 


VERTI-HYDRA-MATIC 
CHUCKING MACHINE 


A new type of single spindle, aut 


(G62) 


matic chucking machine that has a ve 
tical chuck, is hydraulically operated 
and is fully automatic, has been intr 
duced by the Production Machinery 
Development Company, 4845 St. Aubir 
Avenue, Detroit 


It has a rigid central column beat 
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INFORMATION and SERVICE 


Request the information and service you 


desire and keep your library up-to-date... 





USE THIS CARD 


for requestin 
new catalogs an 
bulletins listed in 
this issue. 





USE THIS CARD 
for requesting ad- 
ditional informa- 
tion or bulletins 
relative to new 
equipment, ma- 
terials, processes, 
etc. 





USE THIS CARD 
when answering 
advertisements, 
to obtain specific 
information on 
problems or when 
you desire a com- 
pany representa- 
tive to call. 
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USE THESE FREE REPLY Capp: 
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Chucking Machine 
Has a vertical chuck. 


ing a six-faced turret and two side 
heads adjacent to a central chuck. The 
turret reciprocates vertically on the 
column and is rotated by a selective in- 
dexing mechanism. The side heads, 

uunted at the front of the machine, 
are equipped for both vertical and hori 
sontal motion. 

Special valves, placed convenient to 
the operator. permit the head cycles to 
be selected for either vertical or hori- 


mtal motion. This permits the cut to 


taken either upward or downward 
turning. or the tool may be fed to- 
vard the center or from the center out 


ird for facing cuts. 


SEMI-AUTOMATIC (G63) 
MILLING MACHINE 
Both roughing and finishing are per- 
formed by a machine, designed and 
lilt by the Snyder Tool and Engineer- 
¢ Company, Detroit, on which clear- 
ces for articulated connecting rods 
re milled in the master rods used in 
idial aircraft engines. 
lhe machine is semi-automatic and 
ill handle either solid or split-type 
rods. Since the cutting cycle of the ma- 
fine is automatic, being hydraulically 
perated and electrically controlled, 
1e unskilled operator is said to be able 
) Maintain continuous production tend- 
ng several such machines. 
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OPTICAL (G64) \ feature that is said to be appreci- 

GRINDING MACHINES ited by optical plants is the central 
A line of Lehmann optical grindir lubrication system provided on all ma 

machines, said to be of latest design for chines 

ROTOREX (G65) 

GRINDER 


maximum range to produce a reat va 


riety of work. has been announced 


the George Scherr Company, 132 La \ universal tool and cutter grinder 
fayette Street, New York City that is said to accurately perform the 
Illustrated is the six-spindle light wide range of tool and cutter operations 
duty polisher with hardened steel spin that occur daily in every machine shop, 
dles running in tapered bronze bush has been developed by the Douglas Ma- 
ings, adjustable for wear. The machine chine Company. Ine... 150 Broadway, 
frame, and table are of heavy constru New York City 
tion for rigidity in operation. Adjust This machine has been designed for 
ment of spindle and crank speeds are onvenient control of all) levers from 
made by releasing pin stops in index the operator's natural stand to permit 
ing dises and rotating cranks after dis better observation of work and quick 
engaging friction described by hand and accurate setting of cutter clear- 
levers nces 





Snyder Semi-Automatic Milling Machine 
Will handle either solid or split type rods. 
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It is said to be adaptable t 
variety of tools such as: Plai; 
cutters, side milling cutters 
ing cutters, end mills, shell 
angular cutters, radius « 
cutters. gear tooth cutters 
hobs. 

It is also adaptable to splir 
hobs. saw blades, slitting saws, str 


or spiral fluted reamers 





and taps 


Optical Grinding Machine 
Has a central lubrication system. 








TOOLS DIES GAGES 
Ample Gacdities 
FOR YOUR DESIGNING AND BUILDING 
PROBLEMS 
e 24,000 SQ. FT. OF FLOOR SPACE 
e 150 MEN CAPACITY TOOL ROOM 
e 50 MEN CAPACITY DRAWING ROOM 





Rotorex Grinder 
Convenient control of levers. 


Yes Sirl We are equipped to give your specific problem the 
attention it should be given. We not only design gages, jigs, 


) WESTERN SUPER (G66) 
dies, fixtures, tools, and special machinery, but we also carry the TRANSMISSION 
job right through and build them. Assure yourself of a perfect A transmission built by the Wester 


Manufacturing ¢ ompany, 3428 Scotter 


complete information! Or to have representative to call at your 


| 
| | job through master craftsmanship. Phone, wire, or write today for 
| 
| office. 


= Among our clients .. . 


® General Electric Co. ® Van Norman Machine Tool Co. 

®@ Springfield Armory © Westinghouse Electric & Mfg. Co. 
© Curtiss-Wright Corp. © Colt's Patent Fire Arms Mfg. Co. 
@ Emerson Electric & Mfg. Co. ® Savage Arms Corp. 


®@ International Harvester Co. ®@ Chrysler Corp. 
® National Cash Register Co. 
® Frigidaire Corp. 





® Talon, Inc. 


PAYNE 


TOOL and ENGINEERING COMPANY 


SPRINGFIELD, OHIO 











Western Transmission 
Has eight speeds. 
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Detroit, is said to be suited to 
placement of the gear boxes on all 
of large boring mills and radial 
With eight speeds in geometri 
ssion this transmission will han 
tors from ten to thirty hp and 
re used for motorizing large slot 
ngine, and turret lathes 
models of “Multi Moto 
ting adapt the three availabl 
s of Western transmissions to all 


ol machine tools 


DIAL TEST (G67) 

INDICATOR 
Said to be an ideal testing outtit for 
hinists, tool- makers. inspectors, 
ipers, and assemblers, a dial test 
cator made by the B. C. Ames Com 
vy. Waltham, Mass., is handy for de- 
lining the flatness of surfaces. 
ndness and trueness of revolving 


ts. and relative heights and thick 





Ames Indicator 
Adjustable to any position. 


The indicator is adjustable to any 
position and is held securely by a lever 
tyle clamp. This can be removed thus 

aking it possible for it to be used in 
ithes with the tool post clamp. 

(he indicator regularly furnished is 
n Ames Ne. 203 with 14 inch spindle 

vel, graduated in thousandths and 

ilf-thousandths and numbered 0-25-0 


LOMBARD (G68) 
DIAL GAUGES 

All of similar construction but with 
ifferent degrees of amplification, 
iree “A” type gauges, the A-10, A-20, 
nd the A-30, are being made by the 
ombard Governor Corporation, Ash 


ind, Mass. 
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a eeee oe eee Bee welds “down-hand” 
on C-F POSITIONERS 


@ “Welding motor frames for 100 
or 125 ton Westinghouse Diesel 
Electric Locomotives on Cullen- 


Friestedt Positioner.” 


It's production line welding on 
C-F Positioners that is saving 
many man-hours in fabricat- 
ing, these days. The work is 
“set-up” just once and from 
then on the welder positions 
the weldment with a push but- 
ton. He can turn it 360° and 
tilt it 135° (from horizontal) 
to lay better fillets, “down- 
hand.” Here is faster welding 
and, because of less handling, 
safer welding. C-F Positioners 
are made in capacities from 
1200 lbs. to 14000 lbs., hand or 
power operated. Our booklet 
WP-20 is an interesting, fact- 
giving circular, which you 
should have. We will gladly 


mail you a copy on request 





CULLEN-FRIESTEDT CO., 


1318 5 KNBOURN Avt CwIcaco thin 





Showing 3 patterns of 
Wales Hole Punching 
Dies on one T-slotted 
plate. The versatility of 


these’ self contained 
punch and die holders 
provides patterns un 
limited,’ 


Patterns 
Unlimited “Sy Ne 
with WALES HOLE PUNCHING DIES 


Hundreds of America’s leading metal fabricators are reordering Wales for 
Dies because they are self-contained units. Nothing is attached to the 

ram of the press. Each individual unit may be reset or removed from the T-slotted 
rail quickly. Free floating punches may be lifted out of their guides in- 

stantly. Even the punches, guides and springs may be removed from the Plates 
holders instantly. 





Remember, there is always someth ng new in the Wales Line 


Keep posted by writing to— 


THE STRIPPIT CORPORATION 
Buffalo, New York 


George F. Wales, President 


Specialists in Punching and Notching Equipment 
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Said to be ruggedly constructed to tor for vith an 
give long and accurate service, these by 25 inch face straig| 
gauges have brass gears and cases. The wheel. this machine introdu 
spindles are of stainless steel. They Standard Electric Tool ¢ 
ean be furnished with plain back if de- Cincinnati is said to be 
sired, for mounting by clamping on the speed and efficiency 
bushing. Suitable flanges are fur 
Dials are 2 inches in diameter and commodate the size wheel wit} 
turn to set the zero to pointer position. inch diameter hole. The tside 
eter of the wheel flange 
CARBIDE (G69) so that the actual wheel wast: 
Lombard Dial Gauges TOOL GRINDER 12 inch thick ring. On the 
Have brass gears and cases. Equipped with a 3 hp 1150 rpm mo side the spindle is furnished 


steel plate to accommodate 
——— ically mounted 14 inch diamete 


for face or finish grinding 





andl to tis | || [pz BS 
VEST POCKER | 
MANUAL INSTRUCTIONS 


FOR USERS OF 


KENNAMETAL 


STEEL CUTTING 
CARBIDE TOOLS 














Showing how to get | | ol 
the MOST from your | jcc: ses et ptaday coneeeeaet. 
—i — 














KENNAMETAL TOOLS INTERNAL == (G70 


Designed to eliminate the old-fa 
ioned, time wasting method of setti 


instruments and gages by using clar 


This new KENNAMETAL production aid is crammed and parallels with gage blocks 
full of usable information for machinists. Its 48 pages ternal settin 

. « more than 100 illustrations . . . and sections on 
Selection, Designing, Using, Brazing and Grinding 
tell you simply and completely just how to apply 
KENNAMETAL for the utmost in production speed 
| STYLE 12 and efficiency. Its handy vest pocket size makes it 
| 


& gage has 





convenient to carry, for instant reference. Write 


— today for your free copy. 
[KENNAMETA, | KENNAMETAL is harder, stronger and more "'crater- 


The Ge ceplid 4 resisting’’ than other steel-cutting carbides. Use it, 
STEEL CUTTING and speed up your production of steel parts. 








CARBIDE 








Internal Setting Gage 
Readings up to 6 inches. 
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DIAL INDICATORS 





For tough jobs, where hammer-like blows at 
the spindle end break down ordinary indicators, 
AMES Shockless Indicators stand up and give 
uninterrupted service. The addition of a simple 
shock-absorber to the wheel assembly protects 
the gear train without changing the outside 
dimensions or appearance. Unlike any other 
indicator cushioning device, it is absolutely 
effective, does not reduce accuracy or sensi- 
tivity and saves repair expense. 


Try some of the various sizes 
and models on your most 
punishing testing jobs and / 
see how they will keep on | 
checking fractions of the 
thousandth inch just as accu- 
rately after being pounded 
and jolted severely. 


B.C. AMES CO. 


WALTHAM, MASS. 






JR 
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GLENCO 


FLOATING TOOLHOLDER 


Corrects Machine Tool Misalignment By 
Producing TRUE and ACCURATE Holes 


* — 4 





Baits 























Also Manufacturers of ADJUSTABLE 
EXTENSION 
REAMERS ASSEMBLIES 
ema COUNTERBORERS QUICK CHANGE CHUCKS 
y LIVE CENTERS EXTENSION SOCKETS 
‘s SLEEVES SPACING COLLARS 
FLOATING TAP CHUCKS ARBORS 
HOLDERS DRILL CHUCKS END MILLS 
SPOTFACERS ADJUSTABLE WOODRUFF CUTTERS 
COUNTERSINKS ADAPTERS CORE DRILLS 
THE J. C. GLENZER CO. 
DETROIT MICHIGAN 
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nounced by the Dearborn Gage Com reasonable range 


pany, Dearborn, Michigan 


Its yvaving surfaces are said to be TORNADO (G71) 
processed and finished to millionths in VACUUM CLEANER 
flatness, thereby making possible thre Built to take care of accumulated 
ultimate in checking with the minimum waste material coming trom production 
of adjustment and assembly operations, a new kind of 
Another feature of the gage is that it cleaning apparatus has been developed 
can be used either vertically or hori by the Breuer Electric Manufacturing 
vontally to facilitate adjustments. The Company, 5100 North Ravenswood 
yage illustrated will cover readings up Avenue, Chicago. 
to 6 inches and models can be made to This new Tornado unit, besides being 
tuke care of any specific job within a light and portable, is said to have the 


KEEP AHEAD OF SCHEDULES 
With Tools That Hang Up Records! 








EVEN the most efficient 
equipment won't hold to- 
day's pace if handicapped 
by old-fashioned solid mill- 
ing cutters and single-point 
tools. And forward-looking 
manufacturers, refusing to 
sacrifice badly needed De- 
fense production to unbal- 
anced equipment, are tool- 
ing up with the improved 
O K Inserted-Blade tools shown here. 

The O K System provides extreme flexibility. Accuracy 
is maintained down to the last grind by being able to 
quickly advance the blades in line of wear. Time is saved 
by always being able to have the right blade in reserve. 


High speed steel is conserved by using a cutter of which 
only the blade is made of high speed steel. 


Z&TOOL SYSTEM 


MANUFACTURED ONLY BY THE O K TOGCL COMPANY, SHELTON, CONN., U. S. A. 
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added feature of high 


and durability Cont 
work 1s claimed possibl 
absence ol commutato 
brushe s. with no sucl part 
or wear out, whict 

the operating lif 


also permits the unit to 

power and speed 
Illustrated is Model 1] 

hi-evele motor that is made 


on a 220 volt. 180 evele cu 





Tornado Cleaner 
Takes care of waste materia! 


AMMCO (G72) 
PRECISION SHAPER 

Available for stationary installat 
or mounting on a portable cabinet 
inch precision shaper is being made 
the Automotive Maintenance Macl 
ery Company. North Chicago, III 














Ammco Shaper 
Ways are of the "Vee" type. 


The wavs of the ram, tool head, a 


front face of the main frame are of t 
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PEED UP YOUR DEFENSE PROGRAM!) _ |} 
ee PRODUCTION SCREWDRIVING 


THREE MODELS 
Screw Sizes No. 2 to >." Dia. 


WITH 














aw 
Se 





Machine Screws. } ood Screws 


Self-Tapping Screws. Special Screws 








STANDARD OR SPECIAL HEADS 





ALL SCREWS DRIVEN TO UNIFORM TENSION 









Vo Marring of Heads, 
Vo Stripping of Threads, Sinemet 


No Screws to Handle! 











MODEL B 





i | CAPACITY | 
| ASSEMBLIES MADE ON MODEL 6 Send Sample Assemblies for Estimates pond © ccaness 
| DETROIT POWER SCREWDRIVER CO. 

| 2805 W. FORT STREET DETROIT, MICHIGAN 




















FOR THAT PRODUCTION SPEED UP |e ome | 
THESE MODERN | 
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NIAGARA MACHINE AND TOOL WORKS, BUFFALO, N. Y. 
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wl i Sta- | 
ise base that is provided with lots tor the Det t St ' ( 
the three working positions of the tabl f , Michigan. ] 9 
vise 44aw that have teel nsert plate y() nD 
i tool head that wijustable and grad nee i l¢ 
ited from O to 90 ade tor angle work aiid y eel ull. and 
ind a feed mechani ofthe reversible x . " ) thre ) 
for Lo \ . i 
ind adjustable type tie } Whe 
ae | 
shy handle a ping 
LIGHT DUTY (G73) oF 
TOGGLE CLAMP ike Whe he 
ppm ogg Re ees Toggle Clamp height e clamp we 


50 to | pressure ratio. 


IMA 


+* 4x [ENGINEERED PERFORMANCE) 4x +e 
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Plug Gages 
Set includes cabinet 





PLUG (G74) 
TYPES Fl AND FI A set of pl ies 
LIMA GEARSHIFT DRIVES LIMA SPLASH-PROOF MOTOR "|S 5S 
including 0 ] containe 
any finished cabinet has 
nounced by the United Pre x 
ucts Company, Chicago 
These “Dub Life” pl ig 
ele end, pla n limit. with ends 
The cabinet is on rollers 
fas drawers for the gages. | 
= \- |" ing door which can be lock 
’ |‘ Im use 
Hh TYPE FID 
i LIMA GEARSHIFT DRIVE 
Lima Electric Motors, Lima Gearshift 
er lal | DZ — BALANCED (G75) 
Pe ee HYDRAULIC VA LVE 
the War Production Front. \ t f | | | s 
in addition to simplicity of design F ee ee ee bi 
and ease of installation, Lima's are lic operating valve, which is said 
engineered to meet the War Produc- } 66 : 
tion Board's constantly increasing overcome “pressure locking” and tir 
demands on production machines in »leve on st hee 
your plant. Lima engineers, aware valve-lever manipulation aes 
of today’s vital speed requirements, LIMA STANDARD TYPE L announced bv the Galland Her 


are at your service - consult them on ALL-PURPOSE MOTOR 
any questions of motorizing your 
production equipment. Proven LIMA ELECTRIC MOTORS - SIZES |, to 75 1. 
engineering recommendations are >F LIMA GEAR 

at your disposal... Keep War Pro- UMA MAGNETIC FOUR TYPES OF LIMA GEARSHIFT DRIVES 
Cras et) ie 7 t eae ee flee POLISHING LATHE TYPE Fi DIRECT DRIVEN UNITS 1 to 5 HP. 
MOTORS LIMA GEARSHIFT DRIVES TYPE F2 DIRECT DRIVEN UNITS 7°: to 25 HP. 


TYPE F1D BELT DRIVEN UNITS 1 to 5 HP 
Ce eS eee i TYPE F2D BELT DRIVEN UNITS 7% to 25 HP. 





PROMPT DELIVERIES 


THE LIMA ELECTRIC MOTOR CO. 


LIMA, O fo) 4 (0) TD) 4 A 40), 1 QO): (07 Cele) DETROIT i ie & 


LIMA ELECTRIC MOTORS . LIMA MAGNETIC POLISHING LATHES - LIMA GEARSHIFT DRIVES 





Hydraulic Vaive 
Overcomes "pressure locking”. 
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RECISION That Guarantees Accuracy 


see 


@ The Vinco Optical Master 





of 
FIVE 
SECONDS 
Accumulative 
Error 
IN 360 
DEGREES 


Inspection Dividing Head is 


nstrument typical of the precision of all Vinco products. 
principal use is for final checking of spacing, angular 
ations or similar characteristics of gear teeth, master 


dex plates, splines, etc. In 


conjunction with the Vinco 


am Comparator, the Dividing Head can be used for 


hecking the angular relation 


and amount of rise and fall 


f cams on automotive or aviation camshafts or on aviation 


3m discs. 


Vinco inspection instruments 


and Vinco gages are in use 


today for checking thousands of the most accurate arma- 
ment parts. They can be of immeasurable aid in maintain- 
ng the high precision required in your present War 


Production operations. 


9115 SCHAEFER HIGHWAY 
DETROIT, MICHIGAN, U.S.A. 


BECAUSE OF THE “PUTNAM SPIRAL” 


= 


—s -— 
\ 
\ * 
. Pe: 


Putnam Hi-Speed Spiral Fluted 
Chucking Reamers are fast- 
cutting tools that never fail to 


leave a smooth, accurate tool 


Because of the spiral—exclu- 
sive with Putnam—there is no 


clogging of chips even when 


» reaming is done in unusually 


deep holes. Illustrated is the 
tool in use for reaming a hole 
through the full length of a 
centralized lubricating device 
It is positioned by a bushing 
2 in depth located directly 
above the block in the holding 
fixture. The reaming opera- 
tion, which removes 1 32” of 
metal, is held throughout to a 
very close tolerance 


PUTNAM TOOL COMPANY 


2987 Charlevoix Ave. 
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Comtorplug 
gives him the 
answer to 


ALL 5 


questions 


* 














This precision gage 
shows, to fractions of 
.0001""— 


1. ACTUAL DIAMETER 
2. OUT-OF-ROUND 

3. FRONT TAPER 

4. BACK TAPER 


5. BELL OR BARREL 
SHAPE 


Patented 
Expanding 
Internal 
Gage 








Sizes: 
V4°* te 7°° 
and larger. 


Comtorplug gives the operator 
exact and comprehensive knowl- 
edge of the bores he must hold 
to limits of a few ten-thou- 
sandths Automatic features 
make this gage so positive and 
precise that a green operator 
gets 100% accuracy, and it can 
be used on work in the chuck 
with 100% accuracy Comtor- 
plug is used in the airplane, 
automotive, ordnance and simi- 
lar industries by operators and 
inspectors. No other like it— 
better investigate 


Request Bulletin 27 
THE COMTOR CO. 


70 Rumford Ave. 
Waltham, Mass. 











For Maximum Protection 


* AGAINST WAR ORDER DELAYS, FIRE, WATER, *« 
SABOTAGE AND ACCIDENT HAZARDS 


@ Lyon Steel Shop Equipment helps 
workmen handle more jobs quicker, bet- 


ter and safer. 


.. protects tools and ma- 


terials against loss and damage. Saves 


floor space, too. More than 
650 items of proved value 
in war production. Write 


for catalog. 





Tool 


Cabinet 





. Assembler’s 
Bench Bin 
Pat. Applied For 
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Nba ; C. \iilwauhk 
\\ on 
Phi new balanced valve has only one 
ng pa t built ur sizes to 
fit the most commor A ot hvdrauli 
) j iit ind neh 
claimed that because the hvdrau 
ire nside of th hew type \ ilve 
iwi balanced I in never be 
pre ure locked \lso thie lever is 
just a i ! rate trom th n- 
wositior i ! I 


ADJUSTABLE (G76) 
SPACING COLLARS 

New precision adjustable spacing 
collars made in eleven sizes and said to 
be well adapted to all gang milling set 
ips have just been announced by the 
Dayton Rogers Manufacturing Com 
pany, 2830 Thirteenth Avenue South, 
Minneapolis, Minn 

lt Is claimed that thre ire so con 


structed that they can accurately space 


all straddle milli y. gang milling. and 


—because... 





It increased production 66%! Ductility 

It multiplied tool life 3 times Plus 
Machinability 

It saved $20.73 per ton of steel used cas tadioaen 


It materially reduced warpage 
It gave UNIFORM case hardening 


In this “all-out” war effort Monarch Steel is co-operating 100%. 
We're helping to “keep ‘em rolling” with Speed Case Steel. 


Licensor 


MONARCH STEEL COMPANY 


HAMMOND . 


INDIANAPOLIS * 


CHICAGO 


PECKOVER'S LTD., Toronto, Canadian Distributor 


Licensee for Eastern States 


THE FITZSIMONS COMPANY 


pOoR'E Ech Baek 2. Pack Bae) 





MANUFACTURERS OF COLD FINISHED CARBON AND ALLOY STEEL BARS 
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os 
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Adjustable Spacing Collar 
Made in eleven sizes 


multiple slotting milling macl 
ups. The collars have a maxin 
justment of 1/16 inch. and 


ated by thousandths 


SCREW MACHINE (G77) 
BOX TOOL 


Offered in three sizes 0. O ind 
a new screw machine tool heen 
veloped by the Rov ir--cl t ( « 


tion, Chicago 
Made of stro g {torgi 
treated alloy steels and fi 
limits, it is claimed to have the stre 
and accuracy necessary tor 


verv close tolerances 





Screw Machine Box Tool 
Has strength for long runs 


The illustration of Haynes Stel 
cutting tools at the top of page 144 
our March issue shows t 
ing of a motor red 
pinion shatt and not a gro 
tion 
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APPING 
-CONOMY 


Boyar - Schultz 
COPPERHEAD 
LAPS 


They save time in both tool room and in production. 
Lapping action is rapid; adjustable copper sleeves 
are the only wearing part and are quickly replaceable. 


Write for Circular 


BOYAR-SCHULTZ CORPORATION 


2116-E Walnut Street 


Chicago, Illinois 


ARMSTRONG 




















Conserve High Speed Steel 
with ARMSTRONG TOOL 
HOLDERS 


1 
opera 
p 8 can make 
your high speed steel go 10 times as 
far sing ARMSTRONG Tool! 
| Oo ERS beca 1 e of } 


i ARMSTRON( 





Armstrong Bros. Tool Co. 


é 
‘The Tool Holder People"’ 
360 N. Francisco Avenue 
CHICAGO, U. S. A. 
Eastern Warehouse & Sales: Write for 


199 Lafayette Street, New York Catalog showing 


250 Tool Holders 
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hydraulic presses, machine tools, coining, die casting, materials handling 


etc 











To set 
the pace for 
modern wor 
production machine 

tool builders turn to 

oil hydraulic designs. It 
gives them smooth, positive 
oil-cushioned power, sensitive ac 
curate control of machining opera 
tion, and self lubrication for highest pro 
duction speeds. The Barney and Bowling Mo 
hinery Company uses RACINE Variable Volume 
pumps and Hydraulic valves and controls to speed 

up shell production on their lathes, for quicker chucking 
and handling, faster machining feeds, and smoother, finer fin 
shes. Write for information on RACINE Pumps and Valves and 
for our new catalog P-10-C if you are interested in equipment for 


Our engineers will be glad to help solve your hydraulic probems 





TOOL AND MACHINE COMPANY 
1777 STATE ST., RACINE, WISCONSIN 


ACIN 


UNIVERSAL COLLET CHUCKS 
FOR ACCURACY AND SPEED 


Universal floating collet chucks (above) are designed to 
operate horizontally automatic screw machines and tur- 
ret lathes Adjustable spring pressure in 4 directions pre- 
vents dogtail motion and marred holes. 
















niversal standard collet chucks have ground 

threads, ample room for tool feed out and are 

eal for holding end mills, keyway cutters, drills, 

et Nut fluted for Spanner wrench Universal 

llet t ks grip as strong as solid steel itself 
for f 


jay acts and prices. 


UNIVERSAL ENGINEERING CO. 


[eee emwme the MICHIGAN 
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O f 


Interest to the 


Tool 





(396) Gage Design 


fre D 
l6 pp. Lincoln Park Too! 
Company Lincoln Park 
Phi book contains mate 


trom information published 
tional Standards 
partment of Commerce 
full of 


Bure au of 


charts and 


rial compiled 


| his booklet is 


illustrations 


tially of interest t nspection men 


Standards 
ind Gage 


Mic hig in 


engineers, 


(397) Metal Cleaning 


Scientific Metal Cleanir 


Products ( 


i) 

iZ La pp 
ompany, | 
Avenue, Detroit. This boc 


by the Na 
De 


trot Rex 
Hillview 


discusses solvent deg 


| Ss 


essen 


ts to safeguard 


ital boring mill 








3 to 5 Times More Service Life 


Customer satisfaction — continuous production — depend upon 
the smooth functioning of all parts of the machine. Vital parts 
subject to friction and wear must give long life— must stand up 
and ‘take it’ under severe operating conditions. 


Designing engineers and production executives who specify 
materials are incorporating parts of Ampco Metal into their 
equipment at strategic points — for this alloy of the aluminum 


bronze class 


has the strength, hardness, and wearability so 


necessary for gruelling service. 


Ampco Metal is made in six alloy variations, suiting it for a 
wide range of service applications. Physical properties are uni- 
formly high. It is essentially a bronze for the tough jobs—where 


AMPCO LITERATURE Available 


AMPCO METAL, catalogue 22 
Ampcotoy — Industrial Bronzes 
atalogue 
Pee trode Coated Aluminum 
Bronze Welding Rod 
Ampco Metal in Machine poor 
Ampco Metal in Bushings an 
Bearings 
Ampco Metal in 
Ampco Metal in 
Service 
Ampco Metal in Aircraft 
Ampco Metal Centrifugal 
Castings 
Ampco Metal in Heavy 
Machinery 
Ampco Metal in Gears 


















Dies 
Acid-Resistant 
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other metals fail. Usually Ampco 


gives from three to five times more 
service than ordinary bronzes. 


Ask for Literature 
The panel to the left contains a list of 
literature available describing Ampco 
Metal as used in varied applications. Ask 
for those bulletins that meet your needs. 


AMPCO METAL, INC. 


Department TE-5 Milwaukee, Wisconsin 





The Metal Without An Equal 


in removing all oil and grease from 


Engineer 


tna 


S007 


rk let 


easing and its use 


all 


(398) Rigidmil 


Sper 


Rigidn py The S 
chine Poo (Llompany 
Street. Rock 1. Ulbin 
tl wok le ! 

. du oO} i 

lescribed, illustrated 
ings are giver 
Complete I 
last pag 
(399) Gages 

She fhie Visu G 
field Gage Corporation, Dayt () 


An introduction to the 
civen at the first of the 

all the various models are d 
illustrated Pictures 


working 


gage in actual 


(400) Salt Baths 

Veu l Better L py = @ 
ical Company, 8074 Military Ave 
Detroit. This booklet deals with 
and better salt baths in the heat tre 


ment of high speed steel \ 


my 
series of high speed steel salt bath 
ill types of high speed 

(401) Internal Grinding 

Vajestic Internal Gr Var 
6 pp Majestic Tool & M itactul 
Company, Detroit, Michigan 
folder describes the var Ss part 
the grinding machine 
specifications It include og 
pictures. Charts on 
able quills are given 

(402) Milling Calculator 

Select the Right Fee S 
Quickly. 12 pp. The ¢ M 
ing Machine ( ompany ( ny 
Ohio. This booklet tells 
new calculator put out the ( 
nati Milling Machine peor; Fa 
of the recommended Dp 
scribed in detail. Tl wl 
is priced 1) cents if ned to 
In quickly select ne the ct cutt 
speeds al ad rat 
jobs. The size and kir itter 
work material. dept 0 cutt 
speed feed rate ind WA t 
quired are all calibrated the d 
By properly setting 
situatior ou can deter! 
effective combination 
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ying Tools 
Bokum pe vent their 


olway ting action 







For worn taps, reamers, cutting tools, 
dies, plug gages, arbors, etc... 





HARD Chromium 


MAKES OLD TOOLS BETTER THAN NEW! 





FEED PER 


= TF tn VOLUTION 





The angle of the cutting edge and the special helica 
backed-off form of the front of the tool (A and B 
produce a free-cutting action that is constantly re e. . 
Saloadi~dcen teeusl: seilanesation Plating Engineers to all industry, equips us to 


Our experience over many years as Chromium 





= render prompt and efficient service on any 
The greatest cutting force is always directed towards 


the largest cross section of the cutting tool, conse HARD CHROMIUM problems. 

quently, the tool can stand much more feed than 

can the ordinary boring tools. In spite of the in 

creased feed, the tool wit not Peng Bailbaca the Send us full information on tools or parts to be 
material removed is not taken squarely at right treated to our nearest office. 

angles but at a favorable slant that produces a 

smooth bore, true to size 




















For speed, economy, accuracy, and efficiency, you'll Write for FREE instructive booklet. 
use Bokum Boring and Internal Threading Precision 
Tools 
Send for Catalog No. A 1-139 CHICAGO OFFICE—Willis Stutson, 184 N. Wacker Drive, RAN.-1605 


Available also Carbide Tipped 


RACINE PLATING CO., RACINE, WIS. 


Hard and Bright Chromium, Copper, Nickel and 
Cadmium Plating: Oxidizing, Pickling, Polishing 


Ask for Catalog No. A 1-1398. 


BOKUM TOOL CO. cerroi mich. | 
| — | 











————————————— EE 
TEAMWORK WILL WIN FOR 














’~ wk * NO tyre Naic 


YOUR ANSWER: 
KNU-VISE Toggle Action CLAMP 


are helping to produce faster and better for the munition 





factories the war supplies needed by our military forces. All 


are working together—the too maker—the munition maker— 
After base is fastened permanently in vertical or horizontal and the men using the tanks, planes and guns. Such teamwork 
position, clamp can be swung to any angle between 90 to 180 | will continue to give us more victories to win the war. 
degrees, thereby giving versatility in clamping work. Clamps SCHAUER SPEED LATHES Burnish, polish, lap and burr 


exert unyielding bull-dog grip. which can be instantly re 
leased by throw of handle. Same powerful pressure is applied 
on each successive operation—no delays experienced in 
making time-consuming adjustments—production carries on 


— interruption. SCHAUER MACHINE COMPANY 


rou have a clamping prob- 2066 Reading Road Cincinnati, Ohio 


‘em, we can solve it for you 
We have clamps for practi 
cally every operation 
encountered in metal-work- 
ing—for machine shops 6878 Hamilton Ave., Detroit, Mich 
welding requirements, and CALIFORNIA OFFICE 
many useful functions inthe 1328 San Fernando Rd 
aviation industry Glendale Cal 
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machine parts. 


Manufactured by 
"the originators of today's Speed Lathes” 














(403) Carburizing pp. Firth-Sterling Steel Company, Me- 

The Hevi Duty Carburizer 24 pp Keesport, Pa This 
Hevi Duty Eleetrie Company, Milwau 
kee, Wisconsin. This bulletin describes 


the construction of the carburizer. the 


bulletin has con 
veniently punched holes for filing in 
your data notebook. It lists the sizes 


and prices ot the general purpose tools. 
gas circulation, gas velocity, penetra 


— 


It is illustrated and drawings of the pos 


thon economies and operating costs, sible variations of the tools by simple 


and the many uses and advantages. It vrinding are shown 


is illustrated and includes many pic 


tures of typical installations. Complete (405) Collet Fixtures 
pecihcations are given Zagar Collet Chucking Fixtures For 
Faster Holding and Indexing. 4 pp. 
(404) Tools Zagar Tool, Incorporated, 23885 Lake- 
Firthite General Purpose Tools. 10 land Blvd. Cleveland, Ohi This 





SUPER STANDARD CARBIDE TIPPED TOOLS 
Finished Ground... Ready for Use 





BUY STANDARD TOOLS FOR 
PROMPT DELIVERY 












Ath for 
Circular 
C.40 


Stock lists will be 
mailed to you reg- 
ularly Upon request, 


FOR TURNING—BORING—FACING 
easily altered to suit individual require- 
ments. Don't waste time waiting for 
special tools. 


S, TUNGSTEN CARBIDE PRODUCTION 
AT ALLOY STEEL TOOL PRICES 


SUPER TOOLCO. 


21640 HOOVER RD. DETROIT, MICH. 


i CARBIDE TIPPED TOOLS 







FOR TURNING - FACING - REAMING - SPOTFACING - BROACHING 
FORMING - GRINDER RESTS - WEAR PARTS - BORING - MILLING - DRILLING 
GROOVING - COUNTERBORING - SHAVING - CENTERS - SPECIAL PURPOSES 
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folder vives the teature of the 
shows how it is used in mill 
tapping. and drilling. The 
mensions e givel ind t 


(406) Contour pe TO 
Doalls On Produ ( 


tinental Machines "are 
W ashingtor Avenue Sout \I 
polis. Mini This is a 


yraphs taker ot these conto 


in actual operation. Each photo s| 
a different application for tl nach 
ing process. Included among 


than 100 photos in the book are th: 


picturing the shaping of mas 
mounts. breech rings, wrist 
necting rods. aircraft templates 
hook is said to be of great eterel 


value to plant production eng 


(407) Cleaning Machines and Solutions 
L & R Industrial Cleaning Macl 
and Cleaning and Rinsing Solutions 
pp. L & R Manufacturing Compar 
54-56 Clinton Street, Newark, New J« 
sey. This illustrated booklet tells 
the many interesting uses for this clean 
ing machine and solution, which i 
cludes a new way of cleaning precisio1 


devices said to be very effect 


(408) Metal Duplicating Without Dies 
The Di-Acro System of Metal Dup 


cating H ithout Dis s. ,2 pp O'N¢e il ly 
win Manufacturing Company, Minnea 
polis, Minn. This catalog completely 


describes and illustrates an origina 
process for duplicate forming of parts 
or pieces to die accuracy using pret 


sion machines. Many examples of work 


done bv these machines are shown 


(409) Speed Lathe 


Schauer Speed Lathe Catalog. 24 pp 
Schauer Machine Company, 2066 Read 
ing Road. Cincinnati, Ohio. Design 
to conserve the buver’s time. this cata 


log is concise and condense ad while 
the same time contains all the necessary 
specifications. Beginning with the basic 


construction of lathes, this catalog lists 
many types. Special applications for 
many different finishing, polishing. lap 
ping. and burring operations are ill 
trated 


(410) Instruction Cards 
Grinder Instruction Cards. Diamond 


Tool Company. 938 East 41st Street 
Chicago. These cards. which have val 
uable precision dressing Suggestions 
printed on them, have been made in a1 
endeavor to promote accuracy ind co 
operation among precision grinde! 
operators. The cards are punched and 


can be hung on the wall. 
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2B 
All Electric 
Automatic 
and Hand 
Feed Surface 





Grinder 


fHXHE Reid All Electric Surface Grinder is equipped 
with a motorized spindle, thereby eliminating all 
belts, pulleys, and counterweights. Table and cross 
de are equipped with oil rollers, insuring greater life 
and proper lubrication. Table is operated with a silent 
hain instead of rack and pinion gears. Grinding capac- 
ity 6 x 18 x 11. Additional height if required on all 
standard machines. Send to Dept 
iterature 


O for descriptive 


Exclusive Sales Agents 


H. LEACH MACHINERY CO. 


387 Charles St., Providence, R. I. 
A Reid Distributor in Every Principal City 


Etching Stamps 





FOR INSPECTION MARKING 


SUPPLIED IN LETTERS—FIGURES—SYMBOLS 
OR SPECIAL DESIGNS 










Extra deep sharp face 
stamps are supplied with one 


symbols or special designs 


. acid resisting rubber 
or more letters, figures 

for all types of in 
spection and code marking of meta! parts or products 
Impressions are neat and legible, on steel, bronze 
brass or other metals. Supplied with solid or open 
face characters or design. Write for full information 
end prices. 


sas. 4. MATTHEWS « co. & 


“. PITTSBURGH, PA. 


3945 FORBES ST. 
New York—Chicago—Phila.—Boston—Detroit—Newark—Syracuse 


DISTRICT SALES OFFICES - CLEVELAND - HARTFORD - BIRMINGHAM 
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MAGNETIC CHUCK USERS SAVE MONEY 
WITH 


NEU | ROL 


NEW BULLETIN NO. 21 


Gives Full Information 





NeuTrol provides quick re 
lease of the work piece from 
the chuck—demoagnetizes the 
work as it releases it 

NevuTro' eliminates “hammer 
and pry". Just turn the power 
“Off and you can pick up 
the work piece in a few 
seconds 
waste time—saves the chuck 


NeuTro!l eliminates 


— eliminates injury to the 
operator. NevuTrol can be 
easily installed on grinding 
machines now in operation 
—or on new grinders by 
grinding machine manufac- 


~ 


ee ee 
NEUtROL 


 \ ee 
a) es 





turers 


Two types: Motor Controlled for Remote Controi—and Manual Con- 


trolled for small units. ‘There's a NeuTrol for every size of chuck.” 


Write for Complete information 


ELECTRO-MATIC PRODUCTS CO. 


2235-37 NORTH KNOX AVE. CHICAGO, ILL. 




















FAST ACCURATE 


. “ M COST INDEXING 





HARTFORD 
SUPER-SPACER 


This flexible device 
for speeding index- 
ing on a variety of 
operations—milling, 
drilling, slotting, 
planing—should be 
in your shop. Pro- 


duces maximum pro- 





duction at minimum 

Ilustration shows Hartford milling 3 sur 
faces in tough alloy castings. Operator 
loads one piece while another is being 
machined. Vertical feed used. Possibilities 
for similar applications are endless 


cost from present 


machine tools. 


Write today for descriptive circular 


THE HARTFORD SPECIAL MACHINERY CO. 


HARTFORD, CONN. 
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These 8'' diam. Cutters for a Wood 
Shaper were made at Hodges Tool 
& Mfg. Co., Grand Rapids. 


This Cutter from 


Ya" 
formerly cut on 
a miller with 3 
cuts 
in 6 hours. With 
a DoAIll Sow, 
the job took 


only 29 minutes. 


steel was 


per tooth 


Ft 





™~ 
: 





Cutter made 


from '/2" tool 
steel. Formerly 
required 4l/, 
hours on the 
miller. Was cut 
with a DoAll 
Sow in 21 min- 


utes. 


' This is only one of many case 
records showing unprecedented 
savings of time and material when 
using DoAll Band Saws—the saws 
that you need today to push for- 
ward your share of the huge nation- 
al production job camping on the 
doorstep. 


x 


www 


7 EVERY APPROVED WPB SIZE 
DoAll Band Saws come 


in 42 tempers, 


pitches and sizes, to cut everything from 
hardest high carbon steel to soft brass. 
Each metal box contains a 100-foot coil, 
with size and style saw plainly marked. 





Pat. No 
2,255,577 
Design 
Pat. No. 
127,313 
Other 
Patents 
Pending 


FREE—An 


interesting booklet “Ac 
Records of DoAll Saws.” 


tual Performance 


Send for Copy today 


THE DOALL COMPANY 
1211 Thacker St. 
Associated with Continental Machines, Inc 


Minneapolis, Minn 


Des Plaines, Ill. 
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(411) Screw Thread System 
lero-Thread. 4 pp. Aircraft Serew 
Products Company. Inc 1723 35th 
Street, Long Island City, N. Y. This 
folder shows this new screw system and 


how it works. Illustrations are given 


(412) Die Sets 

Die Sets and Die Makers’ Supplies. 
Detroit Die Set ¢ orporation, 2897 West 
Grand Blvd., Detroit. Michigan. In this 
booklet just off the press, die sets and 
supplies are fully described and com- 
pletely catalogued. 


(413) Wheel Dressing 

In Entirely New Principle In Wheel 
Wheel Trueing Tool Com- 
pany. 3202 West Davison. Detroit. This 
broadside features the “Tru-Line Prin- 


Dressing. 


ciple”. It also contains complete de- 
scriptions of a line of standard, special 
feature, thread dressing, turning and 
boring, radius forming and gage tools, 


and of their spec ial design core of bit. 


(414) Ovens 

Convected Air Heat Efficiency. 4 pp. 
Despatch Oven Co., Minneapolis, Minn. 
This folder gives typical applications 
of oil fired heaters along with features 
and illustrations. Specifications are 
given for heating systems that will im- 
prove ovens, dryers, and furnaces. 


(415) Drills and Reamers 

Drill and Reamer Facts. 32 pp. Whit- 
man and Barnes, 2108 West Fort Street, 
Detroit. This booklet has a drill facts 
section which describes the design ot 
drills, correct drill pointing, and sug- 
gestions in the proper use and care of 
drills. The reamer facts section con- 
tains a short treatise on the design ete.. 
ot reamers. 


2 sf} eT a ae 
VC W Pe ees. 


How To Run A Lathe by J. J. O’Brien 
and M. W. O’Brien. 128 pp. 25 cents. 
South Bend Lathe Works, Department 
T7, South Bend, Indiana. This book is 
said to contain the latest information 
on the operation and care of metal 
working lathes. It covers such subjects 
as the operation of the lathe units, 
grinding cutter bits, making accurate 
measurements, plain turning, chuck 
work, taper turning, boring, drilling, 
reaming, tapping, cutting screw threads, 
and reference tables. This is the 4lst 
edition of this book and a number of 
changes in text material and illustra- 
tions have been made since the 1941 
edition. Used as a shop text in many 
schools and apprentice training courses, 








SPEED & PRECISION) 
with 
Grand Rapids Hydrauli: 


Feed Surface Grinder: 





While keeping pace with the Defense 
Program Grand Rapids Grinders are 
maintaining the features that have 
made them one of the leading ma 
chine tools of the Nation 


One piece base and column insure 
accuracy at high speeds attainable on 
all Grand Rapids Grinders 


Write for Catalog GL-100 


GALLMEYER & LIVINGSTON CO. 
110 Straight Ave., S. W 
GRAND RAPIDS MICHIGAN 








Preloaded Precision Bearings for Spindles 





Two spindle 


or single spindle 


Speed and more speed in the production of inter- 
changeable parts requiring milling of any contour 
or outline is yours in the MOREY 12M. Provision for 
increased clearance between spindles and table 


Ask for Bulletin 680-A 


MOREY MACHINERY CO., Inc. 


410 Broome Street New York, N. Y. 
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and the hide of the Java Water Buffalo 
such as is used in Chicago Rawhide 
Hammers and Mallets is the toughest 
and the most enduring of all. These 
fine tools in sizes from 2 ounces to 6 
pounds are not only long-lasting but are 
made to strike thousands of blows ac- 
curately and safely without damaging 
surfaces er materials from delicate wire 


insulation to heavy duty yet precision 
made crankshafts. 

These tools, in the size you need are at 
your dealers. 


sacs AYO as 176.00, 


1393 ELSTON AVE.., CHICAGO. ILLINOIS. 











GAMMONS 
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PRODUCTION TOOLS 


ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 


THE GAMMONS-HOAGLUND CO.. MANCHESTER, CONN 
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More Efficient Tapping 
at Lower Cost 


Here's why Procunier Topping Heads give 
ape to you 


exclusive GQdvanced design of the 


2pping Heads assures 


ew Pr nier 


y a rate tapping at high speeds 
with automatic protection for taps 
Ta s driven by a double-cone, cork 
faced friction utch which automat 
y re ates tap driving power by 
pressure applied through the dril 
press spindle Operators can quickly 
Jetect du or loaded taps by the 
fee or pressure on the clutch. re 
red to drive them thus avoiding 
needless tap breakage. With this sen 


sitive Procunier smooth-operat ng fr 
clutch, bottom tapping is as sim 
as through tapping since the 
tch instantly slips should the tap 
strike bottom or stick due to tap load 
na Built to stand up under hard 
service. Many other features. If you 
want to reduce your tapping costs 


SEND FOR BULLETIN 


giving full details, description and 
prices on complete line of Procunier 
Precision Tapping Heads to meet ail 
needs. The new ITru-Grip Tap Holder 
-and also the full line of Procunier 
Universal Tapping Machines, hand or 
foot operated 


tion 


ple 





PROCUNIER SAFETY CHUCK CO. 


' 

| 
| 12-18 S. Clinton St., Chicago, III. 
| Send me bulletins on High Speed Tapping Heads Tru-Grip Tap | 
| Holders Universal Tapping Machines | 
| Name | 
| Address | 
a ae - 


SAFETY CHUCK CO. 


12-18 S. Clinton St., Chicago, Ill. 


PROCUNIE 
Use ACME STANDARDIZED 


DRILL JIG BUSHINGS! 








* * 
* The chances are your bushing needs fit into the Acme standard 
line. Why? Because Acme offers A.S.A. (American Standards 
Ass'n standards, together with Acme standard bushings 
the largest line of standardized bushings available. This reduces 
special requirements: yet, if your bushing needs are special, Acme 
is equipped to produce them reasonably fast 


ROTATING SEAL DESIGN—FLAT LAPPING 


Right now 
shaft seal 
a complete new one 


the Acme engineering staff is ready to help with your 


problems to improve your present seal, or design 


To obtain the truly mated sealing surfaces necessary for a really 


tight seal, Acme offers a lapping service that can finish surfaces 
to within .000005'' (Five millionths inch) from absolute flatness 
Their strict uniformity abolishes expensive re-assembly and re- 


testina of your fin shed product 


Acme Advice is Yours for the Asking 


ACME INDUSTRIAL CO. 


Makers of Hardened and Ground Precision Parts 
208 N. Laffin St. 
MONroe 4122 


re 


ACME Chicago, Ill. 
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| this book has over 365 illustrations. GUSHE 


Vachine Shop Work by John T. Shu 





man, Coordinator, Williamsport Tech 


i nical Institute. 499 pp. $3.50. Amer 
, ican Technical Society, Publishers, FE t W k 
Making the greatest pos- 8th at Drexel Avenue, Chicago. The X ra or 


sible contribution toward purpose of this book is to help the be 

Victory is the only business ginner obtain a better understanding of Gusher Pumps get more w 

we ere inbasested ia. the fundamentals and principles of done. Learn how they can g 
p modern machine shop practice. The you exclusive advantages a 

Thirty years of knowing book approaches machine shop work speed your production. 

how’ and the continuing from the how-te-do-it viewpoint. Em- 

responsibility of leader- phasis is placed on the fundamentals Write for data and specification 


ship is all in your favor. behind the tools of the trade, with spe Speedier deliver 


cial attention given to the operation of now, because 


the standard machine tools. Among the 


Ruthman's enlarg 
helpful features of the book are the 


manufacturing fac 


trouble-shooting pages found at the end ties. 
of each chapter on machine tool opera . 
tion. 


Model P3 


: i P3 models are available 
Dimensional Control 64 pp. $1.50. 


The Shefheld Gage Corporation, Day- 
ton, Ohio. This book has been pub- 


in external right or left 

discharge types, flange 

mounted and immersed 

; ' ; " 

lished to meet the need for new techni- a 

cal literature throughout plants, engi- Model 2-P3. Pat. and Pats. Pending 

NATIONAL TOOL SALVAGE CO. neering schools, and defense classes. : 
3816 Beaubien St. It is written on the theme of the use THE RUTHMAN MACHINERY C0. 


Detroit, Mich. of gages in modern industry. There are 1815 READING ROAD, CINCINNATI, OHIO 


82 illustrations in the book. The book LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 


| | IF YOU HAVE SMALL PARTS I meet some old crony in our pages. 
i | 
} 

















also contains a resume of the history 
of standards in gaging 













8” STROKE 
12” STROKE 


HANDY ANDY SA 
(Continued from page 136) 
generally get a thrill of pleasure when 


OR PIECES TO MAKE Well then, let’s have more of it! I 


want to see if Arnold Thompson spills 
cranberry sauce on his soup and fish 
and does an Emily Post or if Earl Rug- 


gles has bought that toupe yet, — I’m 
painting hairs on my pate and the 


only way we'll find out is that each 
Chapter editorial chairman sends in the 





power rapid transverse 


feeds in al! directions 


news. Sure, I’ve got my ear to the 
ground and all that but I can’t hear 
what’s going on from Maine to Califor- 
nia or from Washington to Florida and 


Timken Topered 


Roller Bearings fo 


points between. So, get your stuff in, 
and before the 15th, so as to give us 
time to get it into shape. And mail it 
to THe Toot ENGINEER, 2842 West 
Grand Blvd., Detroit (the address is on 
the title page) so as to save time. We're 








It shows how Di-Acro Precision Machines,— ™ . +: 
Sendes. Grate, Gheer~nvedess Gn Glmed with you ‘til the cows come home, only, 
unlimited variety of intricate shapes, ac- you milk your own cow and send us the 
curate to .00! on all duplicated work, Ae Mag 
frequently avoiding expense and time de- cream. We'll churn it into butter and 
lay of Dies. Get the . 
facts on the Di-Acro salt to suit. 


Built to highest accuracy standards the MORE’ 
VERTICAL SHAPER is simple for tool-room man 


facturing. Power feeds and power rapid tran 





verse feeds in all directions are instantly availab 


System of “Metal Yours Handilv. y ‘ SR 
= Duplicating Without in all operating positi . 
% ‘gy, Dies" .—write for cata- Ask for Circular 726 


“SION ua log . 
O'NEIL- IRWIN MFG. CO. a MOREY MACHINERY CO., inc. 


307—8th Ave. S. Minneapolis, Minn. is ‘ 410 Broome Street New York, N. Ys 
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ADJUSTABLE 
SPACING COLLARS 


for PRODUCTION MILLING 


n't overlook this very important factor to assure 

ter and quik ker results tor accurately spacing ot all 

le milling cutters, gang milling, and various othe 
ltiple milling machine setups. . 

ion adjustable spacing col- 

rs for milling machine cul- 
arbors lend themselves for 

icing quickly and accurately 

| production milling opera- 

ons. These adjustable collars 

| ft all milling machine cutter 
| arbors and are graduated in 
| +housandths, having maximum 
idjustment of 1/16", assuring 

| precision and positive spacing 
:djustment at all times. 
| 
] 


. . These new pre- 





See your nearest jobber 
or write for details. 





DAYTON ROGERS MBG. CO." 


Minneapolis, Minn. 








CERRO ALLOYS for Prompt Shipment 


CERROMATRIX (Melting Temp., 250° F.) For se 
curing punch and die parts, anchoring machine parts 
without expensive drive fits, for engraving machine 
models, stripper plates, chucks, short run forming 
dies and other meta!l-working applications 


CERROBASE (Melting Temp., 255° F.) For repro 
ducing master patterns, models for electroforming, 
engraving machine models, proof casting for forging 
dies, etc. Perfect reproduction of intricate detail 


CERROBEND (Melting Temp., 158° F.) Used as a 
filler in. bending thin-walled tubing to small radii 
Easily removed in boiling water. Also used for air 
craft assembly jigs, templates for forming dies and 
other purposes 


These three low-temperature-melting and expanding alloys are 
helping to speed up production of war materials for the Army, 
Navy and Air Force. 

REPRESENTATIVES AND DISTRIBUTORS 
BROOKLYN, N., Y., Belmont Smeiting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
CHICAGO, ILL., Sterling Products Co., Ine 
CLEVELAND, O., Die Supply Co. 

DALLAS, TEX., Metal Goods Corporation 

DETROIT, MICH., Castaloy Manufacturing Engineers 
HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining & Chemical Products, Ltd. 
LOS ANGELES, CAL., Castaloy Manufacturing Engineers 
MILWAUKEE, WISC., Harry C. Kettelson, Ine. 
MOLINE, ILL., Sterling Products Co., Inc. 
MONTREAL, CAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 
PHILADELPHIA, PA., Machine & Tool Designing Co. 
ST. LOUIS, MO., Metal Goods Corporation 

TULSA, OKLA., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - - NEW YORK, N. Y. 
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HARDNESS TESTER 








“ROCKWELL” 





4 FOR THIN OR SURI E HARDENED METAL E: 














WILSON 


MECHANICAL INSTRUMENT CO. INC 
Concord Avenue, N, Y. City 

















SMOOTH PLANING 
WITHOUT CHATTER! 


USE THIS 


STYLE K 


SHAPER 
and 
PLANER 
TOOL 


Cutting point 
is on the line 
of deflection. 


Write for Catalog E-41 


THE READY TOOL COMPANY 


585 IRANISTAN AVE. 


BRIDGEPORT CONN. 
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NATIONAL ACME - 





Promotions Personals 















RALPH E. FLANDERS, president of torious improvements 


ind de velopments 


the Jones & Lamson and Bryant Chuck in machines and mechanical processes 
ing Grinder Companies in Springfield, Ralph and Ernest Flanders received 
Vt and his brother, ERNEST J the awards for their contribution in in 
FLANDERS, were honored at the venting and perfecting the Jones and 
Medal Day exercises of the Franklin Lamson automatic thread grindet 
Institute April 15th at Philadelphia CHARLES A. WOODLEY, formerly 
The brothers were presented jointly assistant factory manager of the Trac 
the Edward Longstreth medals, awarded tor Plant, Caterpillar Tractor Co., has 
for inventions of high order and for meri been advanced to the position of factory 





Ralph E. Flanders 


Receives medal 


manager, a position made vacant | 
advancement of JAMES R UUNRO 
the position of general tactory manas 


Mr. Woodley is a member of the Pe 
SERIES ( hapter of A.S Pl } 


J Lf 





THE NEW NAMCO 
COLLAPSING TAP 


with 
Quick and positive opening for close-to-shoulder threads 


Fine diametric adjustment and ground thread chasers — 
for high precision work. 


One design: for stationary spindle machines — as 


shown; for revolving spindles — without resetting handle 





and trip ring. 


<. <a 486 


Five sizes — 1-1/4 min. to 2-13/16" max. with blade Charles A. Woodley 
chasers. Larger sizes up to 5” with circular ground Factory Manager of Tractor Plant 
thread chasers 





CARL A. HOLMER has recently be 
appointed Tool Room suy ntendent 
the Caterpillar Tracto Lo Tract 
Plant. Mr. Holmer was formerly genet 
foreman of the Machine Repair Depa 
ment. He is also the newly install 





THE TOOL ENGINEER 


170 EAST 1315" STREET + CLEVELAND, OHIO 
PANN PHUCKING ANTAM - ci ' 
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& 
as A 


Vark Tron, 


Steel and 






Carbides the 


Way 


2000 IN USE 


ie sigs Fab S e 3 
NEW JUNIOR MODEL 


Buy the Original Electric Etcher 









DRY & MACHINE 
ORTH SAMGAMON STREET 





co. 


: : FOU 
Three sizes to meet all requirements. 
eq Also 228 CHICAGO 


a combined Etchograph and Demagnetizer. 


With New ELKONITE TIP Pencil 


Mark hardened parts, tools, dies, gages and 
fixtures of any ferrous metals including the 
hardest alloys and carbides — quickly — 
plainly. 








Write for circulars and prices. 


BREWSTER-SQUIRES COMPANY 


54 Church Street 
NEW YORK, N. Y. U.S. A. 








| DON’T WAIT FOR 
a TURRET LATHES 
D PRECISION ; , 


S L '@) TT & R Convert Your 





ENGINE LATHE 
into a 
TURRET LATHE 
in 
15 Seconds 


ae) Mugele]  fele) WN, joe) fele)ilengle). | 





Swiveling ram head 
and tool holder, auto- 
matic circular table 

. This new modern TOOL-POST TUR- 
and independent RET, made in 2 sizes, designed to 


Pl biel bits T-Y-Ye £3 in all ’ ™ increase production on engine lathes. 
. : : Easily mounted on cross slide or 
directions. 


3 
5 

ed 
‘ 


Photo Shows Turrets on 16"' Lathe 





compound rest. Has capacity of 4 
standard made tool holders which 


Prompt he 


can be easily inserted and rigidly 


held 

| \ 
+. | 5-TOOL \a 
Production mes = | | TAIL: stock | J => TURRET 
Built etal i : TURRET : agai Then there's the completely 

| 


- modernized 5 Tool TAIL-STOCK 
TURRET, made in 4 sizes. Also 
the ADJUSTABLE PULL-FEED 
LEVER. All tools are precision 
made attachments which will 
convert any engine lathe into a 
production turret lathe. To fit 
smell bench lathes up to lathes 
with 20°' swing. 


ole) tlc] #-43 MACHINERY CO.. INC Write for bulletin of these and other JEFFERSON TOOLS. 
» ° 


JEFFERSON MACHINE TOOL CO. 
150 BROADWAY, NEW YORK, N. Y., Dept. 669-679 W. 4th ST. CINCINNATI, OHIO 


7", 8", 10" a i 
Stroke ——e | 
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Chairman of the 
4.S.T.F 
Announcement has just been made of 
the change of the name of W. C. LIPE, 
INC., Syracuse, N. Y.. to LIPE-ROLI 
WAY CORPORATION which is effec 


tive immediately. The new Live-Roll 


Peoria Chapter ot 


way Corporation intends to purchase a 
substantial majority of the capital stock 
of Rollway Bearing Co., Inc.. with a por 
tion of the funds to be provided by an 
increase of $1,100,000 in the company’s 
capitalization 

JAMES K. FULKS was 


appointed 





= OF NG PARADE 
vice president in charge of manutactur- 
ing of the Ex-Cell-O Corporation, De 
troit, Michigan, at a recent annual 
meeting. Mr. Fulks joined the company 
in 1925. Since November. 1940. he has 
been factory manager for Ex-Cell-O. 
FLINT C. ELDER, JOHN 8S. RICH 
{RDS, JAMES R. THOMPSON and 
LAWRENCE H. DUNHAM figure in 
four personnel changes announced by 
the American Steel & Wire Co. Mr. 
Elder, Director of Research. has been 
named research engineer assigned to 


special work for the vice president and 


Now’s the time to Save Time 





yer can save time on a lathe job of two or more operations by 

using a McCrosky Turret. It will save time by eliminating the 
time ordinarily lost in changing tools. With a McCrosky Turret all 
tools can be set up before work is started. Then each tool can be 
accurately indexed into cutting position as it is needed, without 
stopping the spindle . ... McCrosky Bulletin 15-E will help you pick 
the style and size of Turret for your lathe. Ask for a copy. 


McCrosky TOOL CORPORATION 


MEADVILLE —-<..,\ PENNSYLVANIA, 


CUTTING 


SUPER ADJUSTABLE REAMERS 
JACK-LOCK MILLING CUTTERS 
WIZARD QUICK-CHANGE CHUCKS 


184 


way 
~ ADJUSTABLE BLOCK BORING BARS 


SPECIAL PURPOSE TOOLS 
McCROSKY TURRET TOOL POSTS 











Carl A. Holmer 
Now Tool Room Superintendent 


has been replaced by Mr. Richards 

mer manager of the Metallurgical D 
partment Mr. Thompson, assistat 
manager of the Metallurgical Depa 
ment. succeeds Mr. Richards and Law 


ence H. Dunham takes his post 


James K. Fulks 
An Ex-Cell-O vice-president. 


DAVID F. ROBINSON, New York 
District Sales Manager of Wm. Sellers 
& Co.. Ine.. 


of absence for the duration, and is now 





has been granted a leave 


working under Commander Paul | 
Piehl of the U. S. Navy 
Bureau in Washington. 
J. D. YOUNG has just been ap 
pointed as Manager of Pump Sales and 


Aeronautics 


THE TOOL ENGINEER 








he Improved Nielsen 
Live Centers 


_OAD CAPACITY—200 TO 40,000 LBS. 
AT 100 RPM. 


HAVE ADJUSTMENT TO TAKE UP WEAR 
AND PRELOAD BEARINGS 


STANDARD MORSE TAPER No. 2 TO 6 
IN STOCK 


Write For Catalogue 























NIELSEN, 


LAWTON, MICHIGAN 


SHELDON 













Sheldon Lathe No. U-1236WQ 


12%4"" Swing, 36° Center Distance 


This is a quality precision lathe with large 
special analysis steel spindle ground all 
over and |" round collet capacity. Hand 
scraped Bronze Spindle bearings. (Also 
available with Ultra-Precision Ball or 
Super-Precision Roller spindle bearings), 
Full Quick-Change Gears. Double-walled 
Worm Feed Apron with Power Cross 
Feed, Heavy strutted and cross-braced 
semi-steel bed with hand scraped ways 
(2 V-ways and 2 flat ways) and U-type 
Lever-operated 4 speed Motor Drive. 


SSR eS ee 





4252 No. Knox Ave., CHICAGO, U.S.A. 


MAY, 1942 


INCORPORATED | 


Send for Valuable Booklet 


Forgings For All Industries 
Rough Turned or Finished Complete 


Composite Die 
Sections 


Extrusion Tools 
Crankshaft Forgings 
Gear Forgings 
Die Casting Dies 


Rings, Discs, Blocks, 
Shafts, Hubs, Bars, 
and Special Shapes. 
Tool Steel of all 
Makes 


S.A.E. Specifications 





STAINLESS & COPPER FORGINGS 
May We Serve You? 


AJAX STEEL & FORGE Co. 


205 ADAIR STREET DETROIT, MICHIGAN 














With DEPENDABLE ENGINEERING 
SIEWEK’S STAFF OF EXPERIENCED 


AND DEPENDABLE ENGINEERS IS READY TO 
SOLVE YOUR ENGINEERING PROBLEMS... 
TO HELP YOU ROLL NEW PRODUCTS INTO 
PAYING PRODUCTION. EQUIPPED TO 
HANDLE ANY ENGINEERING JOB, WE 
DESIGN ... 


e FIXTURES e JIGS 
e GAGES e DIES 
e SPECIAL MACHINERY 


SIEWEK 


TOOL and ENGINEERING CO. 


209 PEARL ST. HARTFORD, CONN. 
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LESS OPERATIONS 


AND FAR 


BETTER WORK 
LAT 


ROTARY PILOT BUSHING 
Pilot and bushing fits with a PUSH fir, 
therefore a perfect bore 


ROUND-CHATTERLESS- 
SMOOTH 





GATCO Rotary jig and pilot bushing is 
built for core drilling, diamond boring 
turret tool piloting, piloting hollow mills 
line reaming, carbide boring, spot facing 


etc 
Write for full information and prices 


GIERN & ANHOLTT TOOL COMPANY 
1312 Mt. Elliott Avenue, Detroit, Michigan 











(JARRISON 


GEAR CHUCKS 
are used on— 
* GEAR SHAPERS 
* DRILL PRESSES 
* ENGINE LATHES 
* TURRET LATHES 
* INTERNAL GRINDERS 
* EXTERNAL GRINDERS 
* OSCILLATING GRINDERS 
* DIAMOND BORING MACHINES 
* HORIZONTAL BORING MILLS 


and are used for— 


Grinding . 
. Machining and other oper- 


Precision Boring 


Internal... 


Helical 


ations on Spur... 
. Cluster . 
and Herringbone Gears. 


GARRISON 


MACHINE WORKS, 


DAYTON te 


Bevel . 
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Wo J. WAGNER as assistant to the 
president of The Tuthill Pump Co., Cl 
cago. Ill 

R.S. AHLBRANDT, Pittsburgh Dis 
trict Sales Manager for Allegheny Lud 
lum Steel Corporation, has just been 
given a leave of absence to accept a 


Lieutenant's commission in the United 
States Navy Mii 


graduate of Annapolis, and a member 


of the Naval Reserve 


\hlbrandt was a 





Clarence W. Krueger 
Whitman & Barnes Sales Head 


CLARENCE W. KRUEGER | has 
been appointed Sales Manager of Whit 
man & Barnes with headquarters in De 
troit. MR. GEORGE W. CLARKSON 
has been named to fill Mr. Krueger's 
former position as manager of Whitman 
& Barnes’ New York Sales Office. 

VESTOR PETERS has just been ap- 
pointed Chief Tool Engineer of the 
Spartan Aircraft Co., Tulsa, Okla. 
HAROLD J. LITTLETON has been 
named Tool Planning Supervisor in a 
personnel alignment at this plant. 


The Bureau of Industry Advisory 
Committee has announced the forma- 
tion of a Machine Tools Industry Ad- 
visory Committee. GEORGE BRAIN- 
ARD, Chief of the Tools Branch, is Gov- 
ernment Presiding Officer. 

The Committee members are: H. S. 
BEAL, general manager, C. B. Cottrell 
& Sons, Westerly, Rhode Island; A. G. 
BRYANT, sales manager, Cleereman 
Machine Tool on Green Bay, W iscon- 
sin; RALPH W. BURKE, gen. sales 
mgr., Kearney & Trecker Corporation, 
Milwaukee, Wisconsin; RALPH E. 
FLANDERS, pres., Jones & Lamson 











z= >. 
Make Your Mark wit 


TORNADO 
ELECTRIC ETCHER 


and Protect Valuable Too! 


DON'T leave valuable t s, dies a 
other portable equipment t hance. Ma 
them — save them with the TORNAL 
Portable Electric ETCHER. Makes a dee 
lasting mark on iron, steel and steel a 
products 

Just plug into any electric socket 
responding current, turn the switch to the 
desired etching heat and write just like 
you would with ao pencil. Compact, easy 
to-carry case contains everything ready 
instant use 

Etcher complete includes tools, switch 
indicator lamp, cords, etc. Different mod 
els for lighter etching on tools, gears, dies 
gauges, plates, etc.—and other models fc 
heavy-duty etching. Investigate 

Write for complete details 


BREUER ELECTRIC MFG. CO. 
5124 N. Ravenswood Ave 
CHICAGO, ILL 


IMMEDIATE DELIVERY 











AUTOMATICS 
Brown & Sharpe No. | Cut-off 
Cleveland, ° 3 Model A 
Cleveland 6 4 spindle Mode! M 


Nos. 22, 23 & 24 New Britain 


BORING MILLS & DRILLS 
2,4,6&8 


GRINDERS 
0 x 36” La dydra M.O 
apper, N & 15 Nort N 

LATHES 


Lodge & Shipley 16° x 6° M.C 
Morris 18’ x 8 tshaft 


MILLING MACHINES 


No. 0 Cincinnati Plain with Vertical Head 
No. 4 B Becker Vertica 

No. 2'/, Hendey Production 

No Brown & Sharpe P 


PRESSES 
No. 35 Toledo Solid Back, Geared 
No. 2, 3, 4 Farracute Solid Back 
No. 68 N Bliss, Doble. Action, Cam 
No. 14 & 14'/2 Toledo Honing, M.C 
Planers, Shapers, Shears, Etc. 


MACHINE TOOLS Maa POWER PRESSES 
















x MACHINERY - 


Detroit. Mich 
THE TOOL ENGINEER 


546 Second Ave. 













aving difficulty holding 


tolerances? 
DEMAND THE 


ZIEGLER 


ROLLER DRIVE 


Floating Holder 


for 
Taps and Reamers 


AUTOMATICALLY compensates 
for machine spindle misalignment, 
eliminating over-sized or bell- 
mouthed holes. 







<rerePp-vco Pz 


Helps produce unbelievable 
accuracy on both new and 
old equipment 


Furnished with male or female 
taper, straight, threaded or 
special shanks to fit any ma- 
chine used for tapping or 
reaming 


W. M. ZIEGLER TOOL CO. 
1920 Twelfth Street DETROIT 

















ttn Te 


TOOL & CUTTER GRINDER 
fo) NE] ] >} eo) ie volo) &. 


I » se — ( 
Cylindrical t na 
Internal > 3 


i yom. a itlarla: 
Grinding 


Quick Delivery 
by 
Large Scale 
Production 


Capacity 
8" x 15" 


DOUGLAS MACHINERY CO., INC. 
150 BROADWAY, NEW YORK, N. Y., Dept. 805 


MAY, 1942 











DIAMOND WHEELS 


ECOMET Resinoid Bonded Diamond Wheels can do 
S your work more accurately, faster and without ap- 
preciable wear. They are most economical for sharp- 
ening cemented carbide and multi-bladed tools, such 
as milling cutters, broaches, etc. Moreover, their sharp, 
free-cutting action eliminates lapping and the usual 


semi-finish grinding operation. Catalog on request. 


Prompt deliveries 


J. K. SMIT & SONS, INC. 


157 Chambers Street, New York 





UNIVERSAL ENGINEERING CO. 


FRANKENMUTH © MICHIGAN 









































Machine Co Springfield. Vermont: 


JOHNSON ON 


FURNACES (fi 








| 





© 
*, DUerEy of 


_ 


More THAN 4° 






No. 120 
Gives 2300° F. 
in 30 Minutes 


1. K. INGLE, pres.. Consolidated Ma 
chine Tool Corp., Rochester. New York 

Other members of the board include 
R. F. INGRAM, secretary and sales 
manager, Landis Tool Company. 
Waynesboro, Pennsylvania: GEORGI 

JOHNSON, pres.. Gisholt Machine 
Co.. Madison. Wisconsin: 7. S. ROSS, 
pres., Rivett Lathe & Grinder, Inc., Bos 


f 
a ee ton, Massachusetts: W’. W. TANG 
Hi-Speed Steels VAN. vice pres.. Cincinnati Milling 













Use Johnson No. 120, and 
save time, gas and floor 
space. All Johnson Fur- 
naces reach maximum tem- 
perature in less than 30 
minutes, and consume up 
to 50% less gas than ordi 
nary units. Use No. 120 for 
heat-treating hi-speed and 
carbon steels, for harden 
ing punches, dies, parts 
and cutting tools. The fire 
box is 13'//7."" x 7%" x 5", 
heavily lined with  insu- 
lating refractory. Equipped 
with G.E. motor and John 
son blower, $129.50 F.O.B 
Factory 


Machine Co., Cincinnati, Ohio; R. J 
WHITING, works manager of the Hy 
draulic Press Mfg. Co.. Mt. Gilead 
Ohio: and J. F. MILLER, of the Ex 
Cell-O Corporation, Detroit, Michigan. 

VW. C. BUCHANAN, 
A llis-Chalmers 


pany, has just resigned because of ill 


President ot 
Manufacturing Com 


health. Mr. Buchanan retains his mem 
bership on the board of directors and 
executive committee of Allis-Chalmers 
Manutacturing Company. 

FRANK A. HITER, vice-president 


and General Sales Manager of Stewart- 


Quicker—Stronger 


The exclusive patented desian of PE 
Quick Action Clamps provides excer 
tional speed of opening and singa 
assures a positive lock impervious 
pressure and vibration. In models 
and 1514 handles are down out of the way 
when in the locked position, making 
easier to get to work when 
milling or fabricating 

In its full line of seventeen 
designed clamps PECO presents tt 
clomps with drop forged handles 


i day for illustrated 
FREE—USE COUPON = Warner Corporation, was elected a di Sane es, eee soe = 
; , , fal file size catalog on Clamps, Aijrcraft 
JOHNSON GAS APPLIANCE CO rector at a recent meeting o le Hoare Rivet Sets and S$ ; : 
: : J peedrivers as designed 
| 550 E. Ave., NW., Cedar Rapids, lowa | of directors of that company. Mr. Hite 
j Please send me new Free Johnson Catalog | a by PECO for today’s production methods 
, replaced THOMAS T. SULLIVAN, re 
| Name | t ; 
ired. 
| Address | PRODUCTS ENGINEERING CO. 
! City State } Died 700 E. FLORENCE AVE., LOS ANGELES, CALIF. 








DUNCAN 
Design 


KS 





Signifies quality in 
workmanship and 


fairness in price. 
o 


Write or call us regarding oer 
methods In figuring your Teo! 
problems and cost. 


DUNCAN 


TOOL DESIGNING CO 
1015 CHESTNUT ST. 
PHILA. PENNA. 


BRANCH OFFICE 
1700 ELMWOOD AVE., BUFFALO, N. Y. 











William M. Ziegler 
In Detroit since 1941. 


WILLIAM M. ZIEGLER, head of the 
Ziegler Tool Company, Detroit, Mich- 
igan, died at his home on April 13th. 

Born in Saxony, Germany, 61 years 
ago, Mr. Ziegler lived in this country 
35 vears. He was educated at Cincin- 
nati, Ohio. and started in the tool busi- 
ness there 37 vears ago. He came to 
Detroit in 1931, where he opened his 
own tool company. His son. H/LLARD 
D. ZIEGLER, is carrying on his father’s 


business. 

















EVEREDE BORING BARS 





ee 


Number 3 Set 


These are the only boring bars on the 
market having the economical triangu 
lar bit, permitting the use of a larger 
bar diameter as the bit cuts ahead of 
the bar. This new design insures rigid 
ity, making higher boring speeds and 
heavier cuts possible. 

Everede Boring Bars are made of the 
finest heat treated nickel stee! and each 
boar is furnished with six triangular high 
speed steel bits. 

The Everede Boring Bar also permits 
the use of a solid stellite or carbide too! 
bit by clamping the bit in the "V" Type 
grip holding it firmly without danger of 
breakage. 


Write for descriptive folder. 


EVEREDE TOOL CO. 


WILLIS STUTSON 
184 N. Wacker Drive Chicago 


Representatives in principal cities 


] 
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MOLITE-5 HIGH SPEED 


An all-purpose, heavy-duty 
alternate for 18-4-| that has 
proven exceptional in 

Long Cutting Life 
High Red Hardness 
Good Impact Strength 


Ease of Manipulation 





ete) 0). 0:) 7: Wie tle) Shy wo 2) ee) Ng 


ARTH LARAGE. PRESIDENT 


14TH. STREET + CHICAGO HEIGHTS LL 














STURDIMATIC ‘::*" 


A ee 


* 


AUTOMATICALLY COMPENSATED FOR 
EXPANSION, SHOCK AND WEAR 
ARE ACCURATE, DURABLE 


WRITE FOR CATALOG AND FREE TRIAL OFFER 


STURDIMATIC TOOL COMPANY 


5218 THIRD AVE. DETROIT, MICH. 


MAY, 1942 


MOREY No. 2G & No. 3 Turret Lathes 
Motor Drive 
INFINITE SPINDLE SPEEDS 


Timken Taper Roller Bearings for Main Spindle 
All Others Anti-Friction 


No. 2G No. 3 
SPEEDS fr 90 to 1800 R.P.M 60 to 2100 R.P.M 
or 180 to 3600 R.P.M or 100 to 3600 R.P.M 
CAPACITY 1''xé turning length 1'/2""x9"" turning length 
Made in Plain and 
Universal Types 


Ask for Bulletin No. 629 Ask for Bulletin No. 727 


Any spindle speed you want—a direct reading 
dial shows when you've got it. 


Permits the use of carbide tools for fast cutting. 
Turret clamps and unclamps automatically. 


Equally effective on second operation and 
chucking work. 





MOREY MACHINERY CO., INc. 
410 Broome Street New York, N.Y. 














NEW PRODUCTO 


CAM LOCK VISE 
FOR PRODUCTION MILLING AND DRILLING 


Prompt Shipments 


4 SCREWS 
FOR HOLDING 

STATIONARY MOVABLE ped 

JAW, SCREWED N — 


J 


INTERCHANGEABLE 
SEM? CTEET Race HARDENED JAWS 
SEMI STEEL BASE FITTED HERE 


Made in 3 Sizes 4"°—5"—7" 


PRODUCTO also makes die sets and accessories and gives 
nation-wide service on them. The following points will give you 
this fast service: East—990 Housatonic Avenue, Bridgeport, 
Conn. Middle West—3017 Medbury Avenue, Detroit; Die 
Supply Company, 1390 E. 30th Street, Cleveland. 


WRITE TODAY FOR COMPLETE INFORMATION 


THE PRODUCTO MACHINE CO. 


BRIDGEPORT, CONN 3017 MEDBURY, DETROIT 




































































POWDERED 


DIAMONDS 


FOR CUTTING 
LAPPING 
POLISHING 


MADE. . Only of selected hard, tough 
African and Brazilian diamonds crushed to 
produce maximum abrasive qualities of 
uniform strength 


SIZED .. . Scientifically in ten standard 
sizes to meet general requirements — or 
meshed exactly to individual specifica- 
tions 

FURNISHED .. 


in compound form in which the diamond 


. In dry powder form—or 


powder is combined with lubricants or cut- 


ting oils 

GUARANTEED .. Weight — Quality — 
Purity 

LOWEST PRICES .. . and immediate de 


livery of any quantity 


Send for data on diamond powder cutting, 
lapping and polishing 


J. L. HANIFEN 


Diamonds for Industrial Use 


410 East 57th St., New York, N. Y. 











T. H. L. FRONT LEVER 


BENCH PUNCH 


Built for hard 
tough work — die 
cannot lose align- 
ment with punch 

all parts inter- 


changeable. 


Capacity 4” holes 
through 4” steel; 
Bs 


48° through % 


steel. Can also be 





made for holes up 


PRICE WITH ONE to ‘s” in thinner 
PUNCH AND ONE 


DiE— metal Stock 
$50 00 punches and dies 
available from ty” 
Immediate a 
Shipment to 12” by 64ths. 


Weight, 70 Ibs. 


T. H. LEWTHWAITE 
MACHINE CO. 


(Est. 1890) 


307 E. 47 St. NEW YORK 
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MAY 


MEETINGS 





BINGHAMTON, N. Y. May 6, 7 
P.M Hotel Sherwood (screen, N Y 
Speaker of the evening will be Mr. R 
(). Beardsley, Manager of the Thread 
lool Division, Jones and Lamson Ma 


chine Company, whose subject will be, 


“Inspection by Projection.” 


CINCINNATI, OHIO—May 16, An 
nual Dinner Meeting at the Hotel 
Alms. Principal speaker will be Mr 
W. W. Finlay, Manager of the Cincin 
nati plant of the Wright 
Corporation 

ELMIRA, N. Y.—May 4. This meet- 
ing will take place at the Mark 
Hotel 

HAMILTON—May 7, 7 P.M. Wel 


land House, St 


\eronautical 
Cwain 


Catharines. ‘Gear 
Shaving”, will be the topic of the 
speaker, Mr. R. Drummond of the Na 
tional Broach and Machine Company 


MILWAUKEE May 14, Dinner 7 
P.M., Technical Meeting 8 P.M. Colo- 
nial Room of the Republican Hotel. 
The speaker will be Mr. R. A. Ham 
mond of the engineering staff of the 
General Electric Corporation. A sound 
movie will be shown in connection with 


the speaker's topic, “Beating Time.” 


PEORIA—May 5, 6:30 P.M. Creve 
Coeur Club. The speaker will be Mr 
Peter Rossman, Research and Devel- 
opment Engineering, Curtiss-Wright 
Corporation. His subject will be, “Dies 
and Tools for Making Airplane Stamp 
ings. Reservations: E. Bowton, phone 
2-6984 

PHILADELPHIA May 21, 6:15 
P.M., Engineers Club of Philadelphia 
The speakers will be Mr. J. H. Quick 
and Mr. W. J. Shay, head of the Manu 
facturing Methods department and 
chief of the Time Study department re 
spectively of the Radio Corporation of 
America. Their topic will be, “The In 
fluence otf Work Simplification” (mo 
tion economy on die, jig, and fixture 
design) with movies illustrating before 
and after production 
ROCHESTER—May 13, Dinner 6:30 
P.M. University of Rochester, Todd 
Union. Mr. Herbert Gardner of the De 
Walt Products Corporation will be the 
speaker for the evening and will show 
movies of army camp construction. 
Reservations: C. G. Newton, Stone 
2893 

SOUTH BEND—May 12. Technical 
part of the evening will include a col- 
ored sound movie by the TWA entitled, 
“VW inged Horizons” 
SCHENECTADY May 21, 6:15 
P.M. “Ten-O-One” Veterans Hall 
Speakers will be: Col. Van Meter, 
Commanding Officer of the Schenec- 
tady Army Depot; Capt. J. E. Evans, 
United States Navy; and Mr. H. E 











NS 


valuable book or 
Gives all ARC WELDING: 


details 
w Here is a valuable new 
on ne welding manual that 
Welding make your job easier 
a give you the latest facts 
Materials, methods and procedures 
‘ nt arc welding. It’s a corm 
Equipmen. plete book full of chart 
diagrams, tables and the 
Methods, text is written in an easy 
Techniques to-understand style by 


practical arc welding 
and man, It's a complete refer 
ence manual and text 


Procedures book, all in one. You can’t 
. — - > gy it 
another day. Day Ex 

S\6 Pages amination at our risk 
512 Only $2.00 postpaid, or 
\\lustrations Cc. O. D. plus postage. 


HOBART BROS 


Box TE-52 Troy, OF 





One of the Worlds largest Builders of Arc Welders” 














MULTI-UNIT 
DRILLING MACHINES 








INCORPORATING 


GOVRO-NELSON 


CENTRIFUGAL FEED DRILLING UNITS 


HOLE 


ENGINEERING SERVICE 


5901 FOURTH AVE. DETROIT, MICH. 
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italle > 
Design i 
a 


Tool Designing 
_ Machine Designing 
| Alreraft Tool Designing 
Product Designing 
Engineering Service 


LA SALLE DESIGNING CO. 
628 W. LAKE ST. 
CHICAGO, ILLINOIS 
Meeree 2345 














DANLY 
KWIK-KLAMPS 


TOGGLE CLAMPS 
ror QUICK, POSITIVE 


CLAMPING IN 
ANY POSITION 










WITH STANDARD 
HALF TURN 











OR STRAIGHT 
CLAMPING BAR 





DANLY MACHINE SPECIALTIES, INC. 
2100 South 52nd Avenue, Chicago, lilinois 
MILWAUKEE e LONG ISLAND CITY,N. Y. 
DAYTON e DETROIT © ROCHESTER 
CLEVELAND ¢ PHILADELPHIA 


| DUCOMMUN METALS & SUPPLY CO. 
Los Angeles ° San Francisco 





DAN LY DIE SETS and DIE 
MAKERS’ SUPPLIES 
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CLASSIFIED ADVERTISING 
THE TOOL ENGINEER 
2842 W. Grand Bivd. Detroit, Mich. 





SITUATIONS WANTED 


TOOL ENGINEER, combining MATURED EXPER 

ENCE with ADVANCED IDEAS, wants position as 
master mechanic, consultant or equivalent with 
progressive concern. College trained, with a broad 
shop practice, and more than average inventive 
and designing ability, advertiser may be consid 
ered adequately experienced in TOOL and INDUS 
TRIAL ENGINEERING —a PRODUCER with a 
record of ACCOMPLISHMENT, and fully qualified 
to project war contracts on a mass production 
basis. Commensurate salary expected: location 
preferred, Detroit metropolitan area: available as 
ean Sth. Address Box 733, THE TOOL ENG 


MACHINISTS 


PUT Ril a ee 
JUST 





A READY REFERENCE 
Tells How to Operate 
and Set Up Lathes, 
Screw and Milling Ma 
chines, Shapers, Drill 
Presses and All Other 
Machine Tools 


A KEY TO SHOP PRACTICE 
In All Branches, For 
Every Machinist, 
Toolmaker, Machine 
Operator, Draughtsman 
Metal W orker, Mechanic 
and Student 


5 PRACTICAL BOOKS 
IW ONE! GO FULLY 
ILLUSTRATED CHAPTERS 








NEW PRODUCTS WANTED 


Will consider developing now for postwar 
production—can be mechanical or con 
sumers goods. Confidential, responsible 
progressive machinery building and sales 
organization. 

Address P. O. Box 1034 
Short Hills, New Jersey 





Covering 1 Modern 
Machine Shop Practice 
2— Blue Print Reading 
and How to Draw. 3 
Calculations & Mathe 
matics for Machinists 
4 Shop Physics 
5 How to Use the 
Blide Rule, 
$ Get this information for yourself. Mail cou- 
pon today. No obligation unless satisfied. 
COMPLETE + PAY ONLY $1A mo. 


AUDEL, PUBLISHERS 
49 West 23rd St., New York, N. Y. 


Moil AUDELS MACHINISTS & TOOLMAKERS 
HANDY BOOK 
fO.K will remit $1 in 7 days and $1! monthly 
ntil $4 is paid 


Price $4 on 7 days Free Trial 


Otherwise | will return it 


Name — — 




















Fast and Accurate Formed 


Cutter Grinding with the 
BARNES Precision Cutter Grinder 





Fast grinding of formed cutters with assur- 
ance of preserving form exactly and 
lengthening cutter life 5 to 8 times. 

The BARNES will grind gangs of formed 
cutters—plain, concave, convex or angular 
—shell tools—shank tools—form turning 
tools — cutters with undercut and spiral 
teeth 

WRITE FOR CATALOG 


General Machinery Corp. 


JOHN P. TIERNEY, President 
140 Federal St. Boston, Mass. 














US 


HEADS 


STANDARD SINCE 
1915 





30 DIFFERENT STANDARD SIZE 
ADJUSTABLE DRILL HEADS 
CAPACITIES UPTO 1/2" DRILLS 


SEND US YOUR B/PS 
All Types of Fixed Center Heads 


Cincinnati, Ohlo 








UNITED STATES DRILL HEAD CO. 
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TAFT- 
PEIRCE 
THREAD 
GAGES 







YEARS AGO, the first 
educational shell or- 
ders called up for 
service the Taft-Peirce line of 
Thread Gages. Since then, the 
Taft-Peirce Thread Gage De- 
partment has doubled, redou- 
bled—now reaches a size where 
it has had to be moved into a 
six-story plant of its own, adjacent to the main plant. 

Here, production shifts into higher speed than ever, assur- 
ng prompt service on the complete Taft-Peirce Thread 
Gage line, which includes all AGD Standards and many 
special types. This line is shown in the Taft-Peirce 
Handbook. A line on your letterhead brings 

oa copy to your desk. 


The Taft-Peirce Mfg. Co., Woonsocket, R. I. 


EVA iN HIGH SPEED 


STEEL 


REAMERS 


WILL SHIP ON 
30 DAYS' TRIAL 





& 

















LOOK AT THESE 
FEATURES 


@ Me honing. 

@ WIR set chatter. 

@ Chrome-like finish. 

@ Perfect alignment. 

@ Pull bearing surface. 
@ Left and right spirals. 
@ 5@ to 80 thousandths expansion 
@ Cannot fall in slots or oh qreaves 
@ Exteasion pilots for line-up work 


EVANS FLEXIBLE REAMER CORPORATION 
4539 Ravenswood Ave., Chicago, Ill. 





WRITE FOR 
CIRCULAR 





@ Three grades of dia 
monds. Common qual- 
ity $12 per karat. Me- 
dium quality $24 per 
karat Select quality 
$48 per karat (Con- 
tour template dia 
monds supplied only in 
Medium and Select 
quality.) 





& 
All diamond sizes '/s 
to 10 karat are nib 
mounted for immedi 
ate shipment. . . Billed 


subject to approval 
Specify quality of dia- 
mond wanted. We 
recommend a minimum 
size of one karat for 


Cooler dressing 
Closer tolerances 
Micrometer Accuracy 


heat dissipation 


Because: Wing key 
Cc , i f 
’ be | and absolute dia- each 6 diameter of 
A mond lock nib grinding wheel (24 


hour resetting service, 
$1.00 post paid.) 
Grinders instruction 
card free 





DIAMOND TOOL COMPANY, Not Inc. 
Sheldon M. Booth, Pres. 
936 E. 41st Street CHICAGO, ILL. 
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No. 1 


Designed to meet the 
steadily growing demand. 
This small, rigid, high- 
speed vertical spindle 
Milling Machine em- 
bodies all essential fea- 
tures required by the 
modern tool room, die 
and mold shop, and pro- 
duction plants. In addi- 
tion, the new CLEVELAND 
is equally adaptable to 
heavy duty continuous 
producticn. 

It is a completely new 
machine, designed and 
built with all these re- 
quirements in mind, by a 
company whose principal 
business for 20 years has 
been creating special ma- 
chines for the high pro- 
duction industries. 
Longitudinal feed is 18"; 
cross travel, 8'/,"" and verti- 
cal travel, 16" The table 
has a working surface 8" by 
32"'. Two optional ranges of 
12 spindle speeds each are 
offered, from 100 to 1750 
r.p.m. or 200 to 3475 r.p.m 


For further information write for new Bulletin 


fhe SOMMER & ADAMS Company 


ClLeveueee = ° ° O10, U.S.A 


ANIHOVW SNITTW TVOILESA 


VERSATILE! 


The CLEVELAND 
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SAVE TIME... SAVE ENERGY 


INCREASE DRILLING PRODUCTION 
with 


KEYLESS 


DRILL CHUCKS 


they the key, 
these chucks have been favorites 


Because eliminate 
with shop men for over 20 years 
Now, 


portant, 


when 
the time and energy 
saving KEYLESS feature of Etftco- 
Emrick Drill Chucks is more val- 
able than ever 


every minute is im- 







5 SIZES \ 
for No.0 ™ 
to 5s" drills And as for quality 
and dependability—there are no 


better chucks made 


BULLETIN No. 6 gives de 


and 





sign construction details — 


FOR 
PORTABLE DRILLS 


Ettco -Emrick KEY- 
LESS Drill Chucks 
are stocked to fit 
all makes of port- 
able drills. 


also prices. Copy mailed on re- 


quest 


ETTCO TOOL CO.., Inc. 
586 Johnson Ave. 


BROOKLYN, N. Y. 
DETROIT © CHICAGO 











MAKERS 


re ¢ theo 


Etteo~ Emrich 
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Pa a en OR 2 eae ss SS 





ak DRILL CHUCKS ©. TAP CHUCKS 
MULTIPLE TAPPING AND DRILLING HEADS 


TAPPING ATTACHMENTS * TAPPING MACHINES 
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#, SAVE ESSENTIAL TIME | 
my -- » PRODUCE | 


MORE WORK | 
- - - with 
Brown & Sharpe || 


Cam Lock 


EQUIPMENT 








Ge the production 
advantages of Brown 

& Sharpe Camlock on 
your milling machines 

and attachments-make full 

use of the many versatile 
arbors, adapters and cutters 
with this modern cutter drive. 





























¥ Quick Cutter Change 
V Positive Drive 


V Prevents Cutter 
Pulling Out 
















































- , ° — 
outstanding accompli ish- 
Long-lived end mills with Brown “proee aha a Ce 
& Sharpe Camlock are included hn Ps ee 
in the wide variety of cutters in > aa 











the Brown & Sharpe line. 


TXOMINES SHARPE | 





CUTTERS 


FOR YO 


.. » STANDARD 
AND SPECIAL PRODUCTION 
TOOLS FOR MANY INDUSTRIES 


To get your copy write us on 
your company letterhead—onl 
such requests can be hono: 


A LARGE 384 PAGE BOOK FULL OF TECHNICAL TOOLING DATA e OVER 500 PHOTO- 
GRAPHS « 400 CHARTS « MORE THAN 560 DRAWINGS « MANY NEW TOOLS « A UNIQUE, 
NEW, QUICKER INDEX ¢« A PICTURE INDEX « AND MANY OTHER BIG FEATURES 


SCULLY-JONES & CO. - 1901 SOUTH ROCKWELL - CHICAGO 








